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Luminous Ceilings for Offices 
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There never was a book like this because 
The 


Wakefield Ceiling is a completely inte- 


there never was a product like this 
I 


grated means of providing total luminous- 


acoustical environments, produced in ac- 
cordance with your specifications at the 


Wakeheld factory, shipped complete to 
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the job and installed in its entirety by a 
Wakefield license d electrical contractor. To 
know about the Wakefield Ceiling you 
must read this book. A letter on your 
business stationery will bring you a copy, 
tree of charge Write to The F. IV I ake- 
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uis cost — 
three ways 


with Westinghouse MERCULY lighting 


A tank company in Illinois ran cost studies on the new Westinghouse 
Mercury Lighting System. Results: 
/ Operating costs are reduced because mercury vapor produces 
* more light per dollar than any other light source. 
2 Maintenance costs are cut because it takes fewer fixtures to produce 
* high levels of illumination than with any other lighting system. 
3 Lamp replacement costs are lower, because mercury vapor lamp 
* life is 5,000 hours—5 times longer than the most efficient 
incandescent lamp. 


This is one of hundreds of “time-tested” installations. Investigate the 
Westinghouse Mercury Vapor Line: 400, 1000 and 3000-watt units for 
low or high-bay areas ... open or closed fixtures for clean or dirty loca- 
tions .. . low or high-voltage ballasts for any distribution system. 


Send for B-4727, “Westinghouse Lighting at Work” in every industrial 
area. W estinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


you can 6c SURE.. ie irs 


Westinghouse 


LIGHTING DIVISION 
Edgewater Park, Cleveland 


J-04295 
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WITH PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT 


OUTSTANDING! This one word completely describes the illuminating results so 
easily and successfully achieved at famous Wurzburg, the heart of Grand Rapids 
Pittsburgh Permaflector Equipment enabled Wurzburg 
to plan with imagination and light for their needs 
Top performance with ‘‘custom designed’ appearance 
was assured. Fluorescent and incandescent units, and 
combinations of both, meet every lighting requirement 
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We CUSTIM. MADE FLUORESCENT PANELS 


Custom Panels produced to your most exacting specifications with nominal 
tooling costs. Design, engineering and laboratory facilities at your disposal. 


SAVE SAFELY WITH SANDEE PANELS 


UNIFORM FULL THICKNESS . . elimination of dangerous overhead weight . . 
breakage reduction of 80% to 90% . . lower shipping costs (about % the 
weight of glass) . . quality that gives long term satisfaction. 
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WMS — FLUORESCENT PANELS 


Widths 2" to 6" .. flat or convex uniform radius . . transparent clear or 
translucent white . . light stabilized ..NO DIE COST!! Write or call for 
estimates and samples, today. 
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End Products of Research 


Reading clockwise: light sources are: 


(a) luminous ceiling 

(b) glass block light control 
(c) mercury lamps 

(da) louverall ceiling 

(e) fluorescent lamps 

(f) photoluminescent panel 


Research Gives The Answers 


A Progress Report of the !.E.S. Research Fund 


RODUCTS of research have revolutionized 
Pe lighting field in the last 10 years. New 
light sources, new materials, new designs and 
new techniques have all made their contribution 
The L.E.S. Research Fund is now engaged in as 
suring that continued progress will bring even 
greater benefits to the consuming public and in 
turn to those who serve the public 
Research is not a plant of rapid growth. Slow 
methodical investigation is the essence of success 
However, already results of everyday usefulness 
have become available through the Fund’s opera 


tion 


New Visibility Meter 


A new visibility meter to make it easier for 
lighting engineers to evaluate tasks in the field has 
been developed through the work done by Dr. C. L 
Cottrell at Cornell University (Project No. 19 

Illumination values in general are recommended in 
proportion to the difficulty of the seeing task 
There must be some means of finding the relative 
difficulty of 
which reduce the visibility of the task to threshold 


various tasks. Optical instruments 
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A number of research projects being carried 
out under the aegis of the 1.E.S. Research 
Fund have already come up with answers to 
questions which have long plagued illuminat- 
ing engineers. Some of the answers are nega- 
tive, of course—but at least ‘now we know.” 
Herein is described in “non-researcher” terms, 
the essence of the answers sought and now 
found through these studies. 


ean barely be seen condition) are known as 
visibility meters. The amount of reduction is an 
index of the relative visibility (or less difficulty) of 
the task. Some instruments use varving transmis- 
sion filters which reduce the brightness of the task ; 
others use varying diffusion which obliterates the 
contrast of detail against its background. The new 
visibility meter superimposes a veiling brightness 
over the detail until the contrast is ‘‘ washed out”’ 
while keeping the change of overall brightness 
within a narrow range so as not to alter the effee- 
With 


tive brightness adaptation level of the eyes 
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Pigure 2. (Above) A contrast-brightness threshold meter. 


Pigure 3. (Right) Booth (4 x 4 x 8) for studying the 
effect of brightness of immediate surroundings upon per 
formance of task 


Figure 4. (a) (Below) Model room for checking Inter 
fiection Method for predicting brightness and illumination 
values 


(b) Test setup 
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this method it is easier to reach a threshold and 
obtain greater consistency among observers. This 
instrument should be especially helpful, not only to 
all field engineers but also to the Society's commit- 
tees which are making studies of processes and 
work locations to determine the levels of illumina- 


tion to recommend 


Are Low Brightness Ratios Necessary? 


The Committee on Standards of Quality and 
Quantity for Interior Illumination published a re- 
port in 1944 recommending low brightness ratios 
between the task and its surrounding for comfort 
and efficiency. Some have questioned the visual 
effectiveness of such low ratios. A practical study 
has been conducted at Southern Methodist Univer- 
(Project No. 
18). Though not exhaustive, the results confirm the 


sity by Professor R. L. Biesele, Jr 
emphasis on low brightness ratios as a key to maxi- 


mum visual performance and comfort 


Calculating Brightness 
Values in Room Interiors 


There was never a method of calculating bright- 
ness value= on the surfaces of a room being de- 
signed until the development of the Interflection 
Method by Moon and Spencer in the early 1940’s. 
This method was brought to the attention of the 
Society by the Committee on Standards of Quality 
and Quantity but it was felt that the theory should 
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Pigure 5. Brighter area “b” affects the 

apparent brightness of area “a” due to 

scattering of light from “b” throughout 
the eyeball cavity. 


be confirmed through experimental verification 
Two studies have been made—one at the University 
of Michigan by Professor H. S. Bull (Project No 
4) and the other at Case Institute of Technology by 
Professor R. C. Putnam and Russell D. Churchill 
(Project No. 34)—in which ceiling sources were 
used. These studies have both confirmed the prac 
tical usefulness of the Interflection Method as far 
as light from the ceiling is concerned. It is hoped 
that further study will confirm its practicality 
The Method is avail 
able for field use through tables in Section 9 of the 
IES Liegutina Hanpsook (Second Edition 


with light from wall sources 


How the Eye Sees with 
Various Brightness Patterns 


Sharp vision occurs in a small oval-shaped area 
on the inner surface of the eyeball covering 1° to 


2° in diameter 


Areas of brightness falling near 
this foveal area influence the ability of the eye to 
see an object focused upon it. A study has been 
made at Ohio State University by Dr. Glenn A 
Fry (Project No. 17 


area of brightness higher than and in the vicinity 


which demonstrates that an 


of the task causes a veiling reflection over all the 
visual area which reduces the sharp appearance of 
the task 
means is being developed whereby the effect of any 


Through this study and other results a 


brightness pattern on the ability to see objects may 


be calculated. 


Patigue of Outer Muscles 
Controlling Movement of Eyes 


A difficult problem is to measure the effort in 
volved in seeing. There is immediate effort, and the 
fatigue due to effort, exerted over a period of time 
Since the eyes are constantly moving to take in the 
details of work, it was thought that there might 
possibly be fatigue built up in the outer muscles 
which control the movements of the eyes. Very 
sensitive apparatus was constructed at M.I.T. by 
Dr. Kurt S. Lion (Project No. 5 
slight slowing down of movement. To date there 


to measure any 


does not seem to be much difference between the 
fresh condition and that after difficult work. It 
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suggests the possibility that the muscles are too 
powerful to reflect a condition of fatigue under 


usual circumstances 


Is Ability to Detect Flicker 
an Index of Fatigue? 


Another approach to the measure of fatigue has 
been to determine the frequency at which an ob- 
server can no longer distinguish flicker both before 
and after a work period. In general the eye is less 
able to detect flicker at the completion of the work. 
IHiumination levels on the work were changed in a 
study condueted by Professors T. A. Ryan and 
M. E. Bitterman at Cornell University (Project 
No. 12) but little significant difference in the flicker 
frequency could be detected due to improved illu- 


mination 


Nervous Muscular Tension as 
an Index of Cost of Seeing 


It is a commonly accepted concept that when one 
brings his attention to bear upon a visual task 
there is a muscular orientation and “tensing up” to 
accomplish the task at hand. The more difficult 
the task the greater the increase in tension ean be 


hleetronica 
Figure 6. Test setup for measuring fatigue of outer eye 
muscles. 
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Figure 7. Measurement of nervous tension related to per 
formance of task under different levels of illumination. 






































(b) 
Figure 8. Model room for studying effect of (a) hori 
zontal louvers, (b) vertical louvers under simulated sky 
and sun conditions 
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expected. Evidences to this effect have been found 
by Travis, Kennedy, Mead, and Allphin at Tufts 
College (Project No. 23). A pilot laboratory test 
together with limited field tests (Allphin) on diffi- 
cult visual tasks have indicated some decrease of 
tension under higher levels of illumination as well 
as some increase in output. The tests did not show 
differences in the case of easy tasks. 


What Do Louvers Do to 
Daylighting in a Classroom? 


Daylighting is abundant outdoors but it is al- 
ways a problem as to how to get it inside, distribute 
it as uniformly as possible, and bring about bright- 
ness ratios in harmony with those representing 
comfortable and efficient seeing conditions. Various 
means have been advanced, among them vertical 
and horizontal louvers to reduce the brightness to- 
ward the eyes while permitting the light to go to 
the ceiling or to be directed toward the front of the 
room. Studies are being made of illumination and 
brightness at the University of Michigan by Profes- 
sor H. S. Bull (Project No. 2 
tions of tilt (0°, 20°, 40°, 50 of two sizes of 


on a series of posi- 
louvers (4- and 5-inch) and with high (50 per cent) 
and low (5 per cent) outside ground reflectance 
Three conditions of daylighting are being used 

uniform sky, non-uniform sky, and simulated sun- 


light 


How Do Colors of Interior Finishes 
Change with Various Light Sources? 
For many years incandescent filament lighting 


was used and people became accustomed to the 


appearance of interior finishes, furnishings, foods, 
With the advent of fluorescent 


and complexions 
lighting many of these appear different. De- 
signers therefore became acutely conscious of the 
need for knowing the effect of light sources on 
colors used in room interiors. Many have resorted 
to light source boxes in which samples of material 
can be placed. This does not give a true evaluation 
because the differences are overemphasized. The 
eves are adapted to the color of the lighting in the 
room and therefore the boxes having other light 
sources look remarkably different. In_ practice, 
when an observer walks into a room having a given 
light source he tends to adapt to the color quality 
of that source and the colors may look much the 
same as he would have expected. However, this 
adaptation cannot overcome completely the color 
difference between a room lighted with one source 
and another lighted with a different source so that 
the designer is conscious of a difference in color 
A study at Brooklyn College con- 


Project No 11) has 


appearance 


dueted by Dr. Harry Helson 
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Figure 9. (a) Reflectance from road is in motorists’ di- 
rection and road surface appears bright. 


resulted in a formula which predicts the change in 


terms of Munsell notations 


Does the Color of a Light Source 
Affect the Ability to See? 


Studies in the past have indicated no essential 
difference in seeing detail and contrast between 
light sources having light emission in the central 
region of the visible spectrum. Differences have 
been found with light sources having light emission 
only at the ends of the spectrum (particularly 


blue) and with monochromatic sources (sodium 


Recently one investigation has been reported indi- 


cating a statistically significant difference in per 
formance of a task with incandescent filament 
lighting of slightly more greenish cast. Also, ques 
tions have arisen as to visual performance under 
the various colors of fluorescent tubes. A study is 
being carried on at the University of Toronto by 
Dr. Donald Y. Solandt (Project No. 16 


red, blue and green lights are being used first in 


in which 


dividually to determine visual performance and 
later combined to produce various shades of white 
light to simulate the various white fluorescent 


lamps currently available 


How Do Reflectance Variations at Various 
Angles Influence Seeing of Pavements? 


If one holds a mirror in a Position so as to see the 
reflection of a light source and then substitutes a 
non-glossy surface in the same position, the angle is 
such that even for non-glossy surfaces there is a 
tendency for the reflection to be greater at that 
angle than any other angle. This is especially true 


if the surface is viewed at near grazing angle 
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Figure 9. (b) Reflectance from road is largely skyward 
and road surface appears relatively dark. 


Some asphalt pavements have such a_ relatively 
large reflectance at oblique angles that they may 
appear as bright as some surfaces having a much 
greater overall reflectance. In order to design light 
ing to produce an appearance of brightness over 
the pavement area against which obstructions are 
seen, there must be a knowledge of the angular dis 
tribution of reflectance for the pavement involved 
A method of measurement has been developed at the 
University of Illinois by Professor John O. Krae 
henbuehl (Project No, 22 


being made on a number of currently used pave 


and measurements are 


ment surfaces including both new and worn sam 
ples, under wet and dry conditions. Besides, from 
this study it may be possible to make suggestions 
to pavement suppliers so as to develop improved 


reflectance characteristics 


Figure 10. Apparatus for measuring distribution of re 
flectance from pavement samples under varying positions 
of light sources. 
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Pigure 11 


Test setup for measuring basic relationships of test objects varying in size, contrast, and time of exposure 


as affected by illumination. 


Legend 

Lamp housing containing source 

Stray light baffle 

Flag shutter 

Condensing lens 

Pixed-filter holder 

Pilter holding wheel of filter selecting mechanism 
Condensing lens 

The positioning of the appropriate lens for a given 
size of test spot 

Circular opaque disc containing centrally the opening 
which sets the size of the test spot. This rests flush 
against j 
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An Improved Basis for 
Footcandle Recommendations 


As darkness slowly turns to daylight objects be- 
gin to take shape until the whole scene becomes 
plainly visible; there is a point where a particular 
object can barely be seen (termed “threshold” in 
As the quantity of daylight is in- 


Thus 


visual testing 
creased the object is clearly and quickly seen 


beyond threshold illumination there is a margin of 


light necessary for quick and accurate perception 
Through the manipulation of the quantity of light 
it is possible to determine the amount at which any 
object is at threshold. Further, it is possible to de 
termine at what amount of light it is possible to see 
the object in the shortest length of time and with 
the 
office tasks only a fraction of a second can be de 


greatest accuracy. In many industrial and 
voted to any single detail and therefore a knowl 
edge of thresholds for such limited time intervals 
This can be done in the labora 
While 


objects in the field vary greatly in size, shape, con 


is very important 
tory under carefully controlled conditions 
figuration and contrast, it is necessary in the lab 
oratory to standardize a test object which repre 
sents either an average or some of the character 
isties of those commonly found in work situations 

A study is being made at the University of Mich 
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j—A white, translucent plastic screen which is illumi- 
nated as desired by bulbs arranged in four banks 
forming a rectangle which “frames” the inside of the 
“window” through which the subject observes. 

k-—Timer mechanism motor 

l,m—Timer mechanism gear housings 
n—One of the two timer wheels 

©, p—Two of the four orientation light projectors 
q—Subject’s answering mechanism 


igan by Dr. H. Richard Blackwell (Project No. 30) 
on a basic test object of a luminous disk seen 
against a darker background. This disk is in several 
sizes (1, 4°, 16° and 64’) and is exposed momen- 
tarily for 1/100, 1/30, 1/10 and 1 second against 
a background brightness varying from 1/10 foot- 
lambert to 100 footlamberts. From this study it is 
expected that a family of curves will be developed 
the threshold illumination 
necessary for various sizes of a basic test object, 


showing function of 
for various degrees of contrast, for various time 
accuracy. 


Later it is anticipated that other test objects will 


intervals, and for various degrees of 
be used so as to develop a comprehensive basis for 
evaluating thresholds for field tasks. 

When such data become available one can judge 
a field task in terms of the nearest test object to 
which it compares, determine its threshold illumi- 
nation for the time interval involved in practice 
and the degree of accuracy necessary, add a suit- 
able safety factor, and arrive at the final footeandle 
recommendations 

C.L.C. 
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Anthony W 
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Judging Furs by Artificial Light 


HE 1950 Michigan International Fur Animal 
Show at Michigan State College featured a 
newly developed artificial lighting system and 
for the first time in show history, mink and fox 
were judged successfully without resorting to nat- 
ural daylight. 
the success of the show because it allowed the judges 


This was a valuable contribution to 


to work indoors, unhampered by December weather. 
Likewise, 
and inspect the prize winning animals in comfort- 


the spectators could observe the judging 


able surrounds. Over a million dollars worth of 
animals were inspected on the first day because this 
artificial north skylight permitted the judges to 
work until early evening, whereas they normally 


would have stopped at 3:30 p.m 


because of the 
failing natural daylight 
“Mifurba 


was the result of eight months of research 


The new lighting system, named the 
Norlite,” 
and development carried on jointly by the Lighting 
Division of The Detroit Edison Company and the 
Lighting Committee of the Michigan Fur Breeders 


Author: Detroit Edison Co., Detroit, Mich 
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By FLOYD W. SELL 


This installation, first prize winner of the 
Great Lakes Regional Conference contest for 
“My Most Interesting Lighting Installation,” 
tackled and solved the problem of providing 
artificial light of a color sufficiently close to 
north sky light by which mink and fox furs 
can be properly judged. This entry repre- 
sented the Michigan Section at the Great 
Lakes contest. 


Association. Early in 1950, this Committee com- 
Thomas Tiley and John Wozniak can- 
tacted Mr. Don Houghton, Farm Service Advisor 
for The Detroit Edison and discussed the diffieul- 
ties they had encountered with the 1949 show. The 
show was held at the Exhibition Building of Michi- 
gan State College and because of bad weather the 


posed of 


using 
Considerable 
criticism concerning the results was expressed by 


judging was done inside of the building, 


fluorescent lamps for illumination 


the exhibitors and so a lighting development com- 
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Mink and fox were judged successfully 

ut the 1950 Michigan International Fur 

Animal Show. Spectators can observe 

and inspect the prize-winning animals 

in comfort; judges are unhampered by 

December weather. New artificial light 
ing system proves satisfactory 


nittee was appointed to prevent a recurrence at the 
1950 show 

Mr. Houghton referred the problem to Mr. Lee 
E. Tayler, Senior Engineer of the Lighting Divi 
sion and a conference was held to determine the 
scope of the problem and plan the development 
procedure. The research and development work 
vas then assigned to Duncan Preston and Floyd 
Sell of the Lighting Division 

They held their first meeting at the mink ranch 
Milford, Michigan, 


early in March of 1950, to study the problem first 


John Wozniak and Sons 


hand. It was agreed that the dark mink were the 
most difficult to light and that any lighting svstem 
that was satisfactory for this type would be accept 
able for the light colored classes, as well as fox. It 
vas further established that the most important 
factors In judging were 


1. Color of the fur 


2. Density, or depth 
; Texture 


$+. Evenness of pelt 


The problem of color seemed to be the most in 
portant and so it was dealt with first. Sinee the 
standard for illumination was clear north skvlight 
it was obvious that a source rich in blue had to be 
found and yet it had to render accurately the very 
light traces of brown sometimes found in the fin 
under fur of the mink. The new deluxe fluorescent 
lamps had just been announced. An experimental 
setup was made whereby these lamps could be used 
in industrial type reflectors mounted four feet 
above the judging table. Sockets for incandescent 
lamps were also provided in the same reflectors so 


that both incandescent and fluorescent could be 
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employed separately or in combination. It was de- 
termined very quickly that diffusion of the light 
was essential for viewing the dark mink because of 
their glossy coat. This was accomplished by placing 
a single sheet of tracing paper under the fixtures 
highlights and 


to eliminate the objectionable 


shadows. Eight, 200-watt incandescent lamps both 
standard and daylight blue were tried in all pos- 
sible combinations with eight, 40-watt fluorescent 


lamps. Both the deluxe and standard fluorescent 


lamps were used separately and in combination. 


Correct color rendition was not obtained and the 
level of illumination was too low to permit satis- 
factory examination of the density of the fur 
These early experiments indicated the need for a 
high level of illumination and emphasized the im- 
portanee of producing a light source very close to 
north sky both in color and diffusion. They also 
provided the background and traiming necessary 
some of the things that the 
Both Mr Tiley and 


Mr. Wozniak were instrumental in teaching these 


for the eve to see 


judges would be looking for 


fundamentals 

The development work which followed in Detroit, 
was checked with mink pelts rather than a live ani- 
mal because it permitted much closer inspection 
for color and did not present a housing problem 
Combinations of mercury vapor and incandescent 
lamps were next in the process of elimination and 
onee again a satisfactory color combination was not 
found 

Because of the relatively short period of use to 
which the equipment would be put at the show and 
the need for high intensities of illumination, 500- 
watt photofloods were next employed. Realizing the 
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need for diffusion and elimination of shadow it was 
decided to construct a light reflecting hood, which 
would provide totally indirect lighting over the 
entire inspection table. The supporting framework 
was made of adjustable hanger steel channel and 
measured 10 feet long by 8 feet wide. Into this 
channel heavy white cardboard was inserted to 
form an are measuring 33 inches above the base at 
its highest point in the center. All of the light 
from the photoflood lamps was directed upwards to 
the inner surface of the cardboard and the resultant 
illumination on the inspection table was free from 
highlights and shadow, but the problem of color 
remained. Light browns which appeared in the 
guard fur under north sky light were exaggerated 
under this illumination and the overall appearance 
of the pelt indicated a need for more blue. To 
correct for both of these faults the reflecting sur- 
face of the cardboard was painted a light blue and 
for the first time the results looked encouraging 
Mr. Wozniak and Mr. Tiley were called in and 
after checking a variety of pelts furnished by 
Roberts Furs of Detroit, they requested that the 
equipment be moved to Milford for the purpose of 
observing live mink. This was accomplished and 
additional cardboard panels were painted darker 
shades of blue because it was agreed that brown 
For this test 1000 
An in- 


was still being over-emphasized 
watt blue photoflood lamps were obtained 
vitation was extended to the leading mink and fox 
judges to come to Mr. Wozniak’s ranch at Milford 
for the purpose of criticizing the lights and to ob 
tain their consent to use the lighting system for 
judging if they were satisfied with the results 

While their comments were encouraging, ap- 
proval was not obtained. However, their observa 
tions concerning one of the combinations of lamps 
and blue reflecting surface led to the ultimate solu 
tion 

As indicated previously, the short life of photo- 
flood lamps was not considered to be a serious prob- 
lem because new lamps could be installed for each 
day of the show. However, the decrease in illumi 
nation as the lamp aged together with its change 
in the color of light output indicated the need for 


The object of eight months of research and development 
seems unimpressed, although he may be somewhat appre- 
hensive over his ultimate fate. 


a more stable light source. This was found in the 
1500-watt photoblue lamp. The combination of this 
lamp and a special blue lacquer paint on the re- 
flecting surface produced a light that was approved 
by the judges at a later meeting in Milford. 
Tempered masonite panels were substituted for 
cardboard by the Michigan Fur Breeders Associa- 
tion in the final system, which they built for the 
Michigan Fur Show. The entire framework was 
made of adjustable hanger channel and consisted 
of ten complete sections each 10 feet long by & feet 
wide. These were suspended from the ceiling so 
that the bottom edge of the framework was 7 feet 
above the floor. In each section four industrial 
reflectors mounted on a standard length of strip 
1500-watt photoblue which 


housed the lamps 


burned in a base-down position. The entire system 
was 100 feet long, consumed 60,000 watts and was 
supplied by a 220-volt 3-wire service. Illumination 
on the judging tables averaged 130 footcandles 

In all of the development work, the element of 
portability was given serious consideration. The 
wisdom of this was realized when the entire system 
was shipped to Milwaukee for the North Central 
International Mink Show (following its introdue 
tion to the industry in Lansing) where it met with 


equal SUCCESS 





For complete listing of the Sustaining Members of the IIlumi- 


nating Engineering Society, see pages 14A, 16A, 19A and 20A. 
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Correlated Lighting and Design in 
Department Store 


Wurzburg 


General lighting in the Fashion Circle (above) is ob 
tained from recessed silvered-mirror reflectors. Supple 
mentary lighting is from cove with standard fluorescent 
strip. Inner cove around pillar has colored fluorescent 
trip. Combination fluorescent-incandescent units, plus 
pots, valance and showcase lighting (below) show off 
silver to advantage. Illumination on the main floor (be 
low right) is 50 footcandles maintained, with a balance 
between incandescent and fluorescent. The square units 
have eight 25-watt fluorescent lamps and two 150-watt 
incandescent lamps in silvered-m/‘rror reflectors. Spots for 
highlighting display are used in foreground and recessed 
over counters at right 


Laghting and Design in Department Store 


By JOHN S. FRIZZELL 


T THE opening of the Wurzburg store in 
Grand Rapids, Michigan last Spring, thou- 
sands of shoppers came to admire their city’s 

newest modern department store. What these visi- 
tors didn’t realize was that they were viewing the 
results of an interior which had been jointly 
planned in close cooperation between architect, de- 
signer and lighting engineer, all the way back to 
the first rough drawing. The store could well be a 
“ease study” of how vision, foresight and sound 
planning were applied to the overall application 
before building plans were even on the drawing 
boards. The efforts of the architects, store designers, 
lighting engineers, electrical contractor and build- 
ing contractor were coordinated and correlated by 
the Wurzburg management to create a functional 
and efficient department store 

Intelligent planning for the lighting called for 
First — that since 
there was a definite and useful job to be done, it 


two main points of emphasis 


was cheaper to provide illumination which met or 
exceeded recommended levels, than to get along 
with less. The second was — that mere abundance 
of light does not guarantee illuminating efficiency 
or enhance the sales appeal of merchandise. The 
quality and quantity of illumination had to be 


right; and the distribution of the light adapted to 


yminating Engineer, Pittsburgh Reflector (+ Pitts 
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the specific uses, if effective results were to be ob 
tained. The combined overall planning blended 
combinations of fluorescent and incandescent light 
sources and carefully directed and controlled the 
quality of light. Processions of shoppers are guided 
by lanes of light without their being aware of such 
guidance. Attention is subconsciously directed to 
Colors 


shopping areas and focal points of selling 


sparkle, merchandise, whether soft or hard goods, 


is displayed to best advantage 
* 


Color and Lighting Design 


The importance of color — harmonized with the 
light to bring out the colors to their fullest advan 
tage—was especially emphasized. The effect of color 
at the point of purchase was most carefully con 
sidered, and the optimum balance between fluores 
cent and incandescent illumination was thus estab 
lished for the entire store Carefully thought out 
right in the “blue-print” stage was a plan whereby 
the store became “departmentalized” by the artistic 
use of 26 colors, ranging from delicate grays and 
pale pinks to brilliant purple and navy blue. Tests 
were made to determine colors well in advance, with 
the knowledge that all colors would be correlated 
since the lighting was planned to be uniform in 
quality throughout the store. There are 138 selling 
departments in Wurzburg’s and each is easily iden- 
tified through its own distinctive and appropriate 
combinations of the 26 basic colors. These colors 
are used in the wallpaper and paint and in the car 
peting on the floors. 

The basic lighting of the entire Wurzburg Store 
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Troffers with eggcrate louvers and matching downlights 

are spaced evenly throughout the shoe department (above 

left). Adjustable downlights with 200-watt lamps con 
centrate light on display. 


Show window (above) uses reflectors with eccentric lou 
vers. Also available in these windows are spots, back 
lighting and other theatrical-type equipment. 


The Campau Room (below) has recessed reflectors for gen 

eral lighting, plus fluerescent strip in cove. Two walls 

are edge-lighted with fluorescent strip. Illuminated pic- 
tures provide decoration 


1 Desiaqn in 





was a 


complished with fluorescent and incandes 


ent units with wattages between the two evenly 
divided. An overall maintained level of 50 foot 
es is on the main floor while the balance of the 

store averages 45 footcandles maintained. Lighting 
areas was supplemented with either inean 

or fluorescent units, as the application re 

d. For the main floor square units were de 
d and built which incorporated eight, 25-watt 
lamps and two 150-watt incandescent 


| 
These 


esigned to provide approximately equal 


silvered mirror-glass reflectors 
incandescent and fluorescent illumination 
wattages. This blend set the color quality 
shout the store Silvered-mirror refle« 
d in special applications throughout 

as were two miles of fluorescent strip 
illumination is provided for the nine 
ors by surface mounted troffers with glass 
n hinged frames with which are incor 
andescent downlights using lens devices 
ther six or ten feet long. The six-foot 
equipped with either two or three 40-watt 


ent lamps plus incandescent down 


lights; while the ten-foot units have two sections 
of two or three fluorescent lamps per section with 
150-watt downlights on the ends 

Planned lighting is also applied to the exterior 
The merchandising value of the exte- 
Casual 


of the store 
rior show-windows was fully realized 
shoppers have their attention caught and directed 
to dramatic show-windows. Carefully selected, 
properly concealed and louvered, recessed silvered- 
mirror reflectors concentrate attention on the win- 
dows. Focal points of interest are added to indi- 
vidual windows through the strategic use of adjust- 
able spot-lights; while back-lighting, silhouette- 


lighting and high-lighting with colored lenses 
create an infinite variety of effects 

The techniques of correlated efforts and planning 
on the part of all people involved in this installa- 
tion could well be adapted to fit any type of instal- 
lation. Closer coordination of effort is certain to 
result in more and more good lighting jobs, and 
will serve to make business, industry and public 
officials more and more aware of the importance of 
consultation with the lighting engineer in the early 


stages of building planning 





SERVICING PITS of the Chicago, Milwaukee and St 
Paul Railroad diesel shop, Milwaukee, Minn., are illumi 


nated by special two-lamp 40-watt fluorescent units, 


mounted at an angle under the walkway to light the 
under portion of the diesel loconiotives. Illumination 
levels are 30 to 40 footcandles. 


Photo: Day-Brite Lighting, Ine 
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Lighting an Apartment Living Room 


LIGHTING OBJECTIVE: To provide adequate illumination for the single occupant of a rented apartment for 
reading, piano playing and card games using only portable lamps (no fixed lighting in the room). 


Installation at Detroit, Michigan. 


General Information: The room is 12’ x 17’ with an 8-foot white ceiling. Walls are painted soft 
gray-green (40% RF) and the carpeting is gray (40% RF). The davenport is charcoal gray, the 
wing armchair is deep red, while the slipcover and draperies have a light yellow background with 


patterns in tones of gray and black touched with red. The furniture is mahogany 


Installation: Five Certified floor 
lamps and one Certified end table 
lamp are used. Two floor lamps have 
ypaque shades, rough-textured in 
gray fabric. The other shades are 
silk, oyster-white trimmed in deep 
red. The opaque shades create some 
wall shadow and add decorative in 
terest to the room None of the 
lamps need to be moved when a card 
table is set up. All six lamps are 
turned on “low” for general light 
ing. Where critical visual tasks are 
being done, the lamps are turned to 
“high position.” 

A 12-inch ceiling enclosed globe 
(100-watt lamp) is used in the small 
foyer, and a lighted mural furnishes 


added decorative light 
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Resultant illumination and brightness readings ith all lamps turned on high 


Illumination 
(footcandles) Brightness (footlamberts) 
at normal Wall Wall Wall 
reading behind under above 
Wattage position Shade shade shade shade 


Lamp 

1. End Table Lamp, Translucent Shade 50-100-150 21 175 5 y 3.8 

2. Senior Floor Lamp, West Wall, 100-200-300 } 75 11.3 3.8 
Translucent Shade plus 32W 
fluorescent 


Senior Floor Lamp, East Corner 100-200-300 


Translucent Shade 
Junior Floor Lamp, East Wall 50-100-150 


Opaque Shade 
Junior Floor Lamp, West Wall 50-100-150 


Opaque Shade 
Swing Arm Lamp at Piano, Translucent 50-100-150 See below* 90 12.9 
Shade = 


*On left page of music 17 (average), on right page of music 51 (average), center keyboard 20, right 


keyboard 46, left keyboard 9 


With all lamps turned on “high” the average geneval lighting level in the room is 12 footeandles 
with a carpet brightness of 2.5 footlamberts 
Equipment: 
2 Senior Floor Lamps #256 RMCL Silver Colonial Premier Lamp Company 
2 Junior Floor Lamps M6-607 Cadmium Base Colonial Premier Lamp Company 
1 Swing Arm Lamp #155 RMCL Silver Colonial Premier Lamp Company 
1 End Table Lamp (China-base L. Rosenfield & Company 


Lighting data submitted by Mary Taepke. The Detroit Edison Company, Detroit, Michigan 
as an illustration of good lighting practice and to aid in the design of similar installations 


Published by the Committee on Publications of the Mluminating Engineering Society 
1860 Broadway, New York 23, NW. Y. 


Series XVI 8-51 





Lighting for the Audience 


O INFLUENCE the visual reactions of the 
audience is the fundamental purpose of light- 
ing in the theatre. When the stage picture 
not only stimulates the planned retinal pattern but 
also awakens the desired mental image in the mind 
of each person in the audience, then the real ob 
jective of stage lighting has been attained 

Few in the audience particularly notice the light 
ing of a production. Good lighting is such a well- 
coordinated part of the production that it does not 
eall attention to itself 
mention it in their reviews 


Even the critics seldom 
and then probably 
to call attention to some technical error. In fact, it 
is a common misconception to think of lighting as 
a purely technical problem having to do with a 
bewildering assortment of electrical apparatus 
To the average member of the audience and, un- 
fortunately, to far too many members of the the- 
atrical profession, lighting is something that the 
electrician can take care of — it is his problem. 

The chief problem of lighting in the theatre 
today is not the electrician nor the lighting equip- 
ment, although neither is perfect, but how to plan 
and execute a desired lighting effect for the audi- 
ence. This is largely the duty of the designer and 
his assistants. It is first a design problem. But 
each aspect of the design must then be related to 
the practical means of execution 

The effective use of light on the stage depends 
upon the successful coordination of four elements 


1) The design of the object lighted, 

2) the distribution of light I é o the object 
ighted and the observer, 
the characteristic operation of ye, and 
the interpretation of the visual stimulus in the mind 


of the observer. 


The handling of the first two is dependent en- 
tirely upon the visual effect in terms of the last 
individual’s seeing and 


two — an interpreting 


processes. There are considerable data on items 
one and two, but almost nowhere has the avail- 
able information on items three and four been set 
down in terms of stage lighting. This is a survey 
of the more important factors in the seeing and 
interpreting processes. 


Author: Century Lighting Inc, New York, N. ¥ 
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Lighting for the Audience 


By STANLEY McCANDLESS 


A definite atmosphere can be created by 
carefully designed lighting. The psychologica’ 
factors involved are the tools of the true 
showman. From the standpoint of the audi- 
ence it is the most important function light 
serves in the theatre. The paper offers 
abstracted highlights of a comprehensive 
study on this phase of “audience lighting.” 


Generally speaking, for a given visual stimulus, 
all observers will react to a visual image in the 
same way, but due to the influence of training, 
experience, association, etc., each two individuals 
will interpret a sensation in a slightly different 
way. It is desirable to limit these differences, and 
to attempt to produce a uniform interpretation of 
a particular visual stimulus by the audience. 
Since only the broad limits of individual reaction 
can be measured, the important thing is to learn 
more of man’s universal reaction to light and con- 
sequently to understand more clearly the fune- 
tions he has come to expect it to serve in the 
theatre 

When the theatre first went indoors, artificial 
light — candles, oil lamps ete had to be used 
to provide simple “visibility.” As time went on, 
the development of more efficient sources made it 
possible to be more selective. Visibility is still 
the primary function of artificial light but now it 
ean be used more selectively so that objects can 
be made visible in proportion to their importance, 
or they can be revealed only to the extent that 
the observers’ imagination makes them seem more 
vivid than they really are. 

Artificial light has been used with increasing 
success to produce the effects of time of day and 
locale (motivation) 
shadows to real highlights and shadows with real- 


from painted highlights and 


istic three-dimensional scenery. Due to control 
and its great inherent dramatic effect, light can 
likewise be the tool of the abstractionist whose ob- 
ject is to avoid the signs of realism by understand- 
ing these qualities thoroughly. However, most 
playwrights and producers continue to believe that 
the “sure way” is the realistic approach with both 
scenery and lighting. Musical shows and experi- 
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productions are the exceptions, but the 


mental 


ffort to produce realism by means of artificial light 


continue to be an objective for some time to 


Naturalism” or “motivation” are the terms 
indicate the degree of realism in the 
the designer 

there 


wards the end of the nineteenth century 


vas a distinct reaction to the conventions of art! 


ficiality that the theatre had fallen into. Such men 


as Wagner, Craig, and Appia insisted that painted 
shadows and flapping backdrops were not consis 
tent with th 


e plastic, solid quality of the actor and 


the space he moved in. Perhaps the term “compo 
I I 


sition” best applies to the objective of these men 
and those who followed their philosophies. The 
modern theatre shows the importance of their 
Artificial light is used more extensively 


Vivid 


pictorial effects, often changing with the subtlety 


teaching 
ind with greater artistry vear after vear 
of musical compositions, have become expected of 
lighting in musical shows, pageants, and displays 
of all kinds 

Through the ages, but more effectively since the 
invention of the electric lamp and the development 
of better instruments, control, and understanding, 
it has been possible to enhance the visual scene by 
giving it an intangible quality called “mood.” The 
overall dramatic feeling arising out of what is seen 
on the stage is largely the result of carefully con 
trolled lighting. Little that is concrete is known 
about the technique of producing a certain mood 


except through the application of that vague 
necromancy called showmanship 

Thus four functions of light have evolved in the 
theatre. They indicate the particular ways in which 


light can be expected to serve in interpreting the 
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play. The ultimate visual effect depends almost 
entirely upon the choice, control or design of the 
object and the distribution of light in relation to it 

both external elements because light cannot 
be controlled once it enters the eve. A better under- 
standing of the physio-psychological aspects of 
vision, of how the qualities of light prescribed by 
the characteristics of vision can be used to fulfill 
the functions of light, should enable the designer to 
provide and control these external elements more 


successfully 
Functions of Light 


In order to cause the desired visual interpreta- 
tion of a scene viewed by the audience it is neces 
sary to understand how the individual reacts to 
each quality of the visual stimulus so that the 
object and the distribution of light that illuminates 
it can be designed and executed as planned 

Visibility 

Visibility deals with the control of acuity: clear- 
ness of seeing, from large, scarcely recognizable 
mass to the minutest detail 

In the theatre the facial gestures of the actor 
are often most important and for that reason the 
provision and control of visibility is the first fune- 
tion of light. Under natural lighting conditions all 
objects are equally visible with the particular ob- 
ject of interest. The control of visibility depends 
on an understanding of the part each quality of 


light plays as a stimulus and using each in relation 


to the others. Thus a small object can be made 
equally visible with a large one by giving the for- 
mer increased illumination and contrast with its 


background 


Projected Scenery An example of 
rear projection through translucent 
screens. The expressionistic style of the 
play, “L” (by L. Atlas, lighting by 
George Izenour) lends itself to the use 
of light to present several scenes in 
quick succession. Use of duplicate pro- 
jectors permitted the quick fading from 
one scene to the next. 
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“Our Town,” as given by the Yale Uni 
versity Theatre, without scenery, illus- 
trates how carefully focussed lighting 
reveals the essential elements. A blue 
filter over each of the spotlights on 
the young people on the stepladders 
(upstairs windows) conveyed the sense 
of moonlight. 


Intensity Brightness Experience has en- 
abled us to establish certain standards in terms 
of tables of footcandles of illumination for vari 
ous purposes. For example: the acting area 
should be lighted to a level of 5 to 50 foot- 
candles under normal circumstances (5 for 
moonlit scenes and 50 for sunlit scenes. An 
average of 10-20 is generally adequate). Walls 
of box sets from between one-tenth to 10 
Backgrounds may have as little as one-hun 
dredth if they are to be obscure. Accents may 
be as high as 100 footeandles and if the back- 
ground is bright, the average on the acting area 
may easily be 200 footcandles (musical come- 
dies or farces). This indicates that there should 
be separate groups of instruments lighting vari 
ous portions of the stage to obtain such a vari 
ety of levels of illumination 

Color. White light and tints of color give the 
greatest sense of visibility. Therefore, acting 
areas should never use strong color unless they 
are considerably brighter than normal. Strong 
colors can be used on scenery and costume where 
the details are unimportant. Colors in the cen- 
tral portion of the spectrum (greens and vel 
lows) give a greater sense of visibility than 
reds, blues, and purples 

Form. Contrasts in brightness of adjacent areas 
or surfaces of the object of interest in ratios of 
one-to-one hundred can be used within comfort 
limits depending on the sharpness of the line 
of demarkation. Beyond that, contrast glare 
becomes a problem. Color contrasts, aside from 
brightness, are greatest between complementary 
hues and next between degrees of purity. These 
form the basis for a two-dimensional pattern in 
the eye. 


Due to the two dimensional image, a sense of 


size, shape and position is largely a matter of 


education in what are called signs of space per- 


ception: 
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Commercial Photo Service Co., New Haven, Conn 


Super-position 

Form of light and shade and shadow 

Lines of perspective 

Seale 

Relative sharpness of outline, color and motion 

Another characteristic, which should prob- 
ably come under movement, deals with the mus- 
cular action of the eye in sweeping over the 
form of the object. It is not interpreted as 
movement but the action is necessary in order 
to see the entire form of the object. 

From the above, it is obvious that the distri- 
bution of light in terms of intensity, color and 
direction is all important in revealing (or con- 
cealing) things not only in their space relations 
to each other but in terms of their solidity and 
texture. In order to eliminate form, it is only 
necessary to reduce brightness and color con- 
trasts between the object and the background, 
and on the other hand to increase a sense of 
form exaggerate all the above controlling fac- 
tors with artificial light. Objects which inher- 
ently have little plasticity under natural light 
can be given exaggerated form by directing at 
them rays of light which cause strong contrasts 
of light and shade, or an object of one color 
can be set off against a background of another 
color which under natural light might be the 
same 
Vovement. The individual must have adequate 
time for studying an object of interest before it 
becomes clearly visible. Recognizable forms, 
such as the actor, are expected to have move- 
ment and therefore they constitute an under- 
standable change but other forms are apt to be 
distracting when allowed to move; as for in- 
stance, a flickering light or a backdrop swaying 
in the breeze. Significant movement must be 


deliberate and generally motivated 


Artificial light can be used to increase or decrease 


normal visibility of details without changing the 
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It is implied also that all 
Where 
one, such as contrast, is lacking, the other qualities 
It should 
forgotten in considering visibility that 


object In any respect 


the qualities cooperate to create visibility 


can be increased to off-set the limitation 
not be 
things not too clearly seen (like backgrounds) may 
awake the imagination to supply dramatic detail 


more effectively than by any other means 
Naturalism (Motivation) 


All playwriting is based to a degree on natural 
istic conditions. Sometimes, the actor may be the 
only realistic visual element on the stage and even 
he may be considerably distorted both in makeup 
and action so that it becomes important to be able 
to reproduce natural or motivated effects convine 
a large or small degree, depending upon 


of the play 


It is impractical to reproduce the 
rilliance of sunlight (as high as 10,000 foot 
andles) on the stage. It is also impractical to 
under the actual illumination of 
noonlight Due to the fact 


that the eve is a bad judge of amounts, it is 


expect to see 


0.02 footeandles 


possible to have stage moonlight as much as 100 
times that of the natural source and sunlight 
an likewise be convincing with as little as 
1/100th of the natural source. It is primarily 


a matter of contrast. Most other sources such 
as fire light, lamp light, ete. must be far less 
than normal when used exposed for locale effect 
and far greater when assisting in giving visi 
bility but thev must then be well shielded 

Color. Natural light is white and man’s normal 
interpretation of pigment colors is based on the 
visual effect when they are viewed under this 


When 


stage even though it gives far greater control, 


standard colored light is used on the 
we must remember that nature has educated us 
to expect delicate subtleties in color. Color in 
light must likewise be subtle and always related 
to the pigment it illuminates. All motivating 
sources have a particular range of color. The 
sun and sky at sunset, the moon and fire light 
have definite associational colors which are often 
difficult to produce with artificial light, partly 
because of technical equipment but also because 


colored light conditions the eve without our 
knowing it 


Form 


differences seen in nature a recent survey indi 


‘ 


In spite of the wide range of brightness 


eates that there is an average of no greater than 
10 to 1 


and darks 


Photographic reproductions of lights 
seldom over 15 to 1 and less marked 
in color photography) give an indication of the 
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range which might well be striven for in order 
to reproduce a naturalistic effect. Beyond this, 
every motivating source has an expected char- 
acteristic distribution which should be under- 
stood in essence. At best with available equip- 
ment only essential details can be indicated. 
The sun’s rays are parallel and slanting and 
The sky in all 


its variations from dawn to sunset, with or with- 


produce a single sharp shadow 


out clouds, produces a very subtle shadowless 
illumination 

Sometimes the effort to produce naturalism 
on the stage tends to distort the degrees of visi- 
bility of important objects. It is possible to 
improve on nature in this respect, in terms of 
visibility, provided it is within the realm of the 
believable. A nice balance of light and shade is 
created only when the sun falls on a solid object 
from over the shoulder at approximately a 45° 
angle. Intensities, colors, and directions can be 
balanced carefully to convey the effect of real- 
ism on a much narrower scale than nature treats 
us to 
Movement. 
subtle changes of a sunset to realize how nature 
has established a standard which is worth striv- 


It is necessary to contemplate the 


ing for . In nature, however, there is no control 
over these effects or the appearance of objects 
With control of the light 


naturalistic 


illuminated by them 


which makes them visible, the 
shapes, colors and brightnesses can be altered 
at will. In nature, also, there is a constant 
subtle change whereas the stage presents gen- 
erally a static picture in which the actors give 


the only effect of movement 


Dramatic realism generally consists of a carefully 
related expression of the four qualities —a_ bal- 
anced exaggeration or suppression. A convincing 
abstraction can be created by the distortion of one 

such as green sunlight—but the complete absence 
of motivation as in a review, doesn’t even raise the 
question. Naturalism scarcely exists 

Composition 


This deals with an aesthetic reaction which is a 
combination of both education and native taste, 
based on the standards applied to the fine arts. In 
the theatre it applies more to the appropriate use 
of light than to what might normally be called a 
purely pictorial choice. Light under control creates 
the brightnesses, colors, forms and shapes of the 


visual picture and to the extent that it has addi 


tional dramatic attributes of brightness and move- 
ment, it goes beyond the standards applied to the 
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A satiric comedy, “‘The Bourgeois 
Gentilhomme, is a brilliant spectacle 
where form and texture were designed 
to give sparkle and gaudiness. Light is 
used here for pictorial effect — vivid 
composition in a humorous mood. 


judgment of the visual arts — painting. sculpture 
and architecture. The relative brightness range 
produced by a colored motion picture as compared 
with the range in a photograph is an example of 
these additional attributes. 


Intensity — (Brightness). The choice of a gen 
eral brightness and specific brightness differ- 
ences is a matter of composition. Brightnesses 
in the stage picture are under control. The 
range is invariably greater than with a painting 
or a photograph. The real test is to keep it 
within bounds of good dramatic expression 
Color (Harmony). The use of colored light in 
relation to pigment presents an entirely new 
dimension to the normal standards of painting 
The basic rule is that pigment will reflect only 
its apparent color under white light, and when 
colored light is used, pigment will appear bright 
or dim in proportion to the amount of its ap- 
parent color in the light. Also by contrast, 
pigments similar to the color of the light will 
appear purer to the extent that there is a com- 
plementary saturating color present. The eye, 
of course, interprets only the resultant effect 
It cannot always tell to what extent color is due 
to the color of the pigment or the color of the 
light 

Tints of color are best used on the acting 
areas. Strong colors may be used on costumes, 
properties and settings. Some similar color must 
be present in the light for every pigment tone 
that is not to be subdued or “muddied.” The 
greater brilliance (or graying) of color on the 
stage creates a problem equal to the greater 
range of expression. Considerable care in re 
hearsal is required to achieve a well-composed 


effect 
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Form (Pattern, Accent, Tonality, Balance). A 
study of the brightness and color pattern of a 
picture indicates the effects under the standard 
of white light. Kodachrome viewers or pro- 
jected lantern slides indicate how much more 
effective the increase in brightness range over a 


standard photograph can be, so that an entirely 


new set of standards must be added to the tra 
ditional tests used in judging paintings. The 
strong light and shade on sculpture and archi- 
tecture under sunlight can only at certain times 
give an indication of the ideal composition in 
form of a solid object 

Artificial light under control makes it more 
possible to produce and maintain the optimum 
effect. It is possible (1) to control the degrees 
from realism to abstraction, (2) to provide a 
unifying tonal wash, (3) to accent or suppress 
details and (4) with the same objects, to alter 
their relationship in a composition at will 

The direction of rays, following the diagonal 
of a cube, brings out the best balance of high- 
lights and shade on the actor’s face, or any solid 
object. The choice of color can enhance the flesh 
tones of make-up, paints, or dyes or distort it 

In order to minimize wrinkles, pouches and 
double chins contrasts of light and shade must 
be avoided by using “flat” lighting on the act- 
ing areas and plenty of make-up 

A balanced distribution of brightnesses and 
colors is the main objective in the lighting of 
any scene. Additional details such as_ back- 
lighting, the use of shade and shadow, and the 
blending of various areas can produce harmony, 
balance and sequence far beyond the usual 
standards of composition as we know it when 
applied to painting, sculpture and architecture 
under natural illumination. 
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Variety 


d. Mor 


this respect can be related to a musical score 


ement (Change, Composition In 
The same taste and selection that goes into the 
arrangement of the various chords can be paral- 
leled in lighting by the sequence of the various 
pictorial effects leading up to a climax in terms 
of effect 


position in human movement 


The ballet is the highest form of com 
Add to this the 
possibility of changing the entire visual effect 
by means of light without in any way altering 
the form or pigment of the objects lighted and 
it will be clear what is meant by movement in 
om position 

Animated colored motion pictures perhaps 
ome closer to the complete control of this quan 
tity. Follow spots in musical shows, sunsets, 
and even the shifting of accent from one part 
of the stage to another show practical uses of 


this in terms of lighting on the stage 


Composition is the regulation of each lighting 
instrument in terms of intensity, color, distribution 
and movement to achieve a balanced pictorial ef 
fect beyond the production of visibility and nat- 
uralism. It is the primary function of lighting in 


musical and pictorial productions 


Mood 


Only general suggestions can be given as a guide 


for creating mood. Each quality when expressed in 
its extremes is generally related to the tragic or 
unpleasant. Comedy lies between in varying de 
grees. Each quality has certain associational attri 
butes basically which often must be related by 
exaggerating one and suppressing the other to tip 
the balance one way or the other to comedy or to 
the dim cool light (associ 


traged\ For example 


ated with the tragic) of moonlight if it is to be 
pleasing (comic) must be more brilliant and mor 


istomed to seemng 


lepends on the ab:lity 
of any scene in terms 
necessary only 


problen What 


ww general illumination 


agedy and high specifie illumina 


llowever i? 1s pos 


s consistent with comedy 
sible to awaken the imagination by not reveal 
ing things too clearly with low illumination 
b € r. The 


of eolor aff: 


associational and svmbolli meaning 


t each individual far more than he 


can evaluate. Sky is generally cool, fire and sun 


Lighting for the fudience 


WcCandless 


are hot. In terms of lighting, tragedy is gen- 
erally conveyed with cool colors, monotones or 
extremely strong colors. Comedy is generally 
implied by the use of the warm colors or a rea- 
sonable variety of tints or shades of all colors. 
Form. Comedy is a matter of reasonable con- 
trasts in brightness, color and detail. Tragedy 
is a matter of ponderous mass, monotones or 
extreme brightness and color differences. The 
brightest and most colorful object is always the 
most dominant. The glitter of a erystal chan- 
delier indicates opulence, gaiety, ete 

Vovement 


a fast tempo, tragedy by extreme speed or slow 


Comedy is consistently expressed by 


movement, changes from dark to bright awaken 
pleasure and indicate a climax. Under any 
condition, movement whether fast or slow com- 
mands interest and lends vitality to the visual 
There is a very delicate line between the 
effect of fast and 
The former can be almost breath-taking 


scene 


slow, barely perceptible 
change 
and the latter if carefully done creates only a 
sub-conscious feeling of change. This is illus- 
trated by the difference between a dimming 


change in five or fifteen counts 
Conclusion 


The procedure in designing a lighting effect from 
its conception to its realization can take its direc- 
tion from the above outline. First, visualize clearly 
how an effect will be interpreted in the minds of 
the audience. Secondly, analyze what application 
of each of the qualities is necessary to carry this 
out. Then provide a distribution of light which 
with the objects lighted will produce the desired 
effect at the eve 

“Lighting for the Audience” implies a greater 
While arti- 


ficial light is one of the obvious tools of the de- 


scope than the confines of the theatre 
signer in the theatre (including motion pictures 
and more recently television) and consequently is 
more extensively used than in any other field, dis- 
play men, interior decorators, and architects are 
beginning to think of light as a plastic medium 
that can and must be designed wherever appearance 
and dramatic effect under artificial light are im- 
portant. It is something more than just fixtures 
and instruments. It is visibility, comfort, ecomposi- 
tion and atmosphere — the fundamental objectives 


that deal with individual visual reactions. Inas- 


much as most people spend a large portion of their 


waking hours under artificial light the “audience” 
includes almost everyone and the time will come 
when the universal importance of well designed 
lighting where we work, play and even where we 


live is appreciated 
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Why We Should Analyze the 
Industrial Lighting Problem 


PATIAL lighting, #.e., general illumination, 
although important, is not the ultimate solu- 
tion of the lighting needs of the industrial 

plant. The work, per se, must be lighted and the 

lighting technique prescribed should be in accord 
ance with the severity of the seeing tasks to which 
the eyes may be subjected by the use of the machine 
tools, ete. employed in the manufacturing process 

In other words, the evaluation, quantitatively and 

qualitatively, of the illumination need for the dif- 

ferent operations should always be computed for 
industrial installations, on the basis of eye comfort 
in seeing the work. 

Consequently, lighting an industrial plant re- 
quires a special aptitude and experience. This is 
primarily because a comprehensive survey of the 
mechanical and manual operations employed in a 
manufacturing process and an analysis of the see 
ing tasks peculiar to the operations should always 
precede any attempt to forecast the lighting needs 
It may be advisable in some cases to make time 
studies to obtain criteria for gauging the illumina 
tion needed on various machines for optimum see 
ing. Investigations may also disclose the extent of 
comfort or discomfort experienced by mechanics 
performing precision machine-tool and other close 
tolerance work, and also guide the engineer in pre- 
scribing lighting suitable for the work 

These methods of seeking solutions to industrial 
lighting problems were included in the general 
modus operandi of the Cooper-Hewitt industrial 
lighting specialists. Although these sales-engineers 
had to combat stiff resistance to the color of Cooper- 
Hewitt light, they were eminently successful in 
promoting the use of their product and earned a 
unique distinetion as experts in all fields of indus- 
attributed to: (1) their knowledge of lighting in 
cluding the advantages and disadvantages of in- 
candeseent and gaseous discharge light sources 
which enabled them to expound the visual proper- 
ties of the light media they promoted, (2) to the 
thoroughness of their methods 

It was the general practice of these engineers to 
make exhaustive investigations in every plant in 
the many branches of industry, into which they 
gained entré. By collecting and cataloguing manu- 
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Analyze the Industrial Lighting Problem 


By L. COURT BUTLER 


It is not intended in this article to compass 
the theoretical lighting of any specific type 
of industrial plant; to be adequately dealt 
with, such a subject would be more volumi- 
nous than is intended for this brief discussion 
on “lighting the industrial plant.” It is, 
rather, intended to discuss certain modus 
operandi which may be applied generally in 
making industrial lighting surveys. 


facturing, processing, and production data, during 
the course of an investigation, they possessed an 
abundance of criteria with which to detect and 
comprehensively explain specific instances of light- 
ing deficiencies, which further served as the bases 
for their recommendations. 

It is incontrovertible that the skilled worker can 
operate more proficiently and expeditiously when 
the light on his work has been scientifically planned 
to serve the specific seeing requirements of the 
work. Precision in lighting the work is as essential 
to efficient performance as precision tools and ma- 
chinery. Lighting which facilitates seeing the work 
facilitates precision in the work operation 

When illumination is adapted to the seeing task 
the eves function with less muscular fatigue less 
strain. Conversely, when the lighting fails to sup- 
ply the stimuli (light wavelength energy) required 
by the visual organism for seeing the object clearly, 
and the nerve cells called the rods, which produce 
the black and white photography in the eyes, are 
not sufficiently sensitized by the light to produce a 
sharp image of the object on the retina, the muscles 
that focus the lens of the eye for proper accommo- 


dation to the seeing task, increase their “pushing 


and pulling of the lens” function to an excessively 


rapid rate in trying to find a proper focus for 
photographing the object. When this status quo is 
continued for protracted periods of critical seeing 
tasks, performed under adverse seeing conditions, 
it becomes aggravated and may result in serious 
strain to the eyes 

In a paper by the late Dr. Ferree and Dr. Ger- 
Rand, read before a convention of the 
“Eye- 


strain leads rapidly to fatigue and exhaustion, to 


trude 


ophthalmologists, these scientists stated: 
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besides being harmful to 


nities, slight in their physical magnitude, but 
in their functional importance, to inflamma 
hypertensions and 
eye. It 


disturbances 


and congestions and to 


her conditions not found in a healthy 


sympathetically, to funetional 
the body 
body, if the eye is to remain healthy 
ie healthy 


ads 
other parts of Like any other organ 
it must 


put into a situation calling only for t! 
functions.” 


from 


of its normal 


ere 1S¢ 
the above that 


the 


oneclude 
the 


gical to 


seems lo 


Q eyes neuromus 
i] 


ir tensions produc ed in the eves bv inadequacies 
llun ated, through 
the bodv. de plete 


ination and communi optic 


to the nerve centers o 


nervous energy, and result in general fatigue, loss 
of initiative, and lessening of work output. 

It has been said that “Such as the action is of the 
rays of light is on the retina, such is the appearance 
of the object is color and figure, distinctness or in- 
distinctness, brightness or faintness,” Essay on 
Vision, by George Adams 

Thus we find cogent reasons why industrial plant 
managements should be receptive to scientific 
analyses of their lighting facilities, and why the 
lighting engineer should thoroughly explore this 
phase of lighting the industrial plant where maxi- 
mal seeing is so necessary to safety, health, morale. 


and efficient production 





New Mercury Installation Boosts Illumination Levels 


Colorado 
long 


Eight blocks of 70-foot-wide Tejon Street, 
Springs, Colo., have already been relighted in a 
range street lighting modernization project for the city's 
main business artery 

The installation consists of 85 mercury vapor lumi 
naires equipped with 15,000-lumen lamps. These are 
mounted 30 feet high on brackets which extend six feet 
the roadway from trolley poles spaced 100 
ipart on opposite sides of the street. The illumina 


over steel 


feet 


tion level is in excess of two footcandles. Power con- 
sumption of the system is nine watts per linear foot. 

The old system (see inset) consisted of various types 
of incandescent units. One side of the street had 200- 
watt multiple lamps mounted 18 feet high and spaced at 
100 feet. The other was lighted by four- and five-ball 
clusters mounted 12 to 14 feet high, spaced 50 feet apart. 
Power consumption was four watts per linear foot. 
Photos courtesy General Electric Co., Schenectady, N. Y. 
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A.LA. Pile No. 31f 


Lighting a Store 


LIGHTING OBJECTIVE: To provide general and supplemental lighting throughout a new department store. 


Installation at Wieboldt Stores, Inc., Church and Oak Streets, 
Evanston, Illinois; architects: Holabird, Root and Burgee. 


General Information: The second-floor dress department has an 11-foot 


Ceiling light 


Floor 


gray plaster 


mottled gray linoleum 
gray carpeting 
ters and wall natural wood 


cases 
Lighting Installation: A 
(All-bright E 


warm white fluorescent lamps 


general lighting level of 40 footeandles is 
iuminaires leetrie Products Co. #R5L-685 


An 18-inch wide center sectior 


for use with spot or flood lamps (see Figure 2 The louver cells measure 
about 36 degrees in both directions 
Near the escalator are installed a row of louvered units 
watt fluorescent lamps. 
Brightnesses are as follows 
Ceiling 
Wall cases 
the horizontal 


Luminaires (30 degrees below 


Counters 


data « 


bmitted by B. H 


of good 


All-t 
and to aid in 


ighting Leishman right Electric 


as an example lighting practice the 


provided by re« 


mounted on 13-foot centers 


22% 


All-bright #RES-SML-240-T-2 


Products Company 
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_ 
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" 
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Close-up of &-foot 
with 


square 


ed luminaire agimble ring 


and PAR-388 spotlamp. 


ceiling and is decorated as follows: 


70% RF 
10% RF 
15% RF 
5% RE 
essed louvered 


5-foot square 


Each 


unit contains six 85-watt 


is designed with provision for inserting a gimble ring 


x 1% inches with a shielding angle of 


each containing two 40 


9 ft-L 
14 ft-L 


250 ft-L 


18 ft-L 


Chicago. 


design of similar installations 


Published by the Committee on Publications of the Mluminating Engineering Society 


1860 Broadway, New York 23, N. Y¥. 


Series XVI 8-51 
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Good Capacitors—A ‘Must’ in Quality Ballasts 


\R TOO MANY lighting men fail to realize 


fully the vital rol apacitors play in the 


peration and 


Oo} performance of fluorescent 


ballasts. To establish a basis for discussing 


portant omponent of a ballast let's begin 
explanation of what a capacitor is, what it 
ipon to do in a ballast, and how it per 


‘ | 
“asKS 


What Is a Capacitor? 


us can recall the fundamental defi 


apacitor, namely, “two conductors 
a non-conductor.” In ballast capaci 
iductors are thin sheets of metallic foil 
non-conductor consists of thin sheets of 
paper. Long strips of paper and foil are wound in 
a compact roll to occupy minimum space. This roll 
is housed in a steel container, impregnated with a 
liquid of high dielectric strength, and then her 
etically sealed into its container. This des ription 
of a typical ballast capacitor is, of course, overly 


simplified, but it is fundamentally accurate 


What Does a Ballast Capacitor Do? 


Capacitors have three important jobs to do in 
ballasts which « perate fluores scent lamps on common 
These are 


alternating-current distribution svstems 


or improvement, (2) suppression of 


energy, and (3) aid in lamp start 


consider each of these functions in 


Power-Factor Improvement 


\ load power-factor near unity (100 per cent) is 
necessary to obtain the best utilization of power 
generating capacity and distribution facilities. The 
power-factor of an uncorrected ballast load, as seen 
by the power line, is in the order of 45 per cent. By 
orrecting to 90 per cent power factor the same 
amount of power is delivered to this load with only 
one-half as much line current 

From another point of view, the same current 
delivered to a 45 per cent power-factor installation 
will light twice as many lamps in a 90 per cent 


power-factor installation. Consequently capacitors 


(iood Capacitors Rows (rreqory 


By R. F. ROWE 
L. E. GREGORY 


which provide a simple way to improve ballast 
power factor, are an important item in the overall 
economy of a lighting installation 

Figs. 1, 2, and 3 illustrate how capacitors are 
used in ballast circuits to improve power-factor 

In the cireuit illustrated by Fig. 1, the capacitor 
is so chosen that current passing through it is equal 
to the current passing through the lamp circuit 
Since the power factor of the capacitor current is 
leading and that of the reactor-lamp combination is 
lagging, the net result of the combination is nearly 
unity power factor 

In Fig. 2 the same result is achieved by selecting 
a capacitor (now in series with the lamp circuit 
which dominates the other elements and results in 
This 


leading component of current is then balanced by 


a leading power factor for the lamp circuit 


proper adjustment in the autotransformer so that 
the exciting current, which is lagging, brings the 
over-all power-factor to a high value 
In Fig. 3 the two fundamental lamp circuits 
Figs. 1 and 2 


leading and lagging currents compensate to result 


are combined and their respective 


in high power factor for the combination 

From this brief discussion it is obvious that 
capacitors are a basic tool for the power-factor im- 
provement of all conventional types of ballast cir- 


euits 


Suppression of Radio-Frequency Energy 


An unfortunate characteristic of a fluorescent 
lamp is that it may be a source of radio-frequency 
A lamp operating from a circuit to which 


a radio is connected can be an annoying source of 


energy 


Here, a capacitor is called upon to 
A unique fea- 


interference. 
perform another important service 
ture of a capacitor is the very low impedance path 
it presents to high-frequency energy. This feature 
ean be utilized nicely to bypass or “short out” radio 
frequency currents that would otherwise enter the 
supply cireuit and show up as interference with 
radio reception. Figs. 4 and 5 show how capacitors 
for suppression of radio interference energy are 
commonly used 

In Fig. 4 suppression is done at the lamp; in Fig 
5, at the supply line. In either case the capacitor 
may be incorporated into the ballast housing. More 
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Figure 1. Single-lamp ballast with parallel power-factor 
improvement. 
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Figure 3. Two-lamp circuit employing capacitor in lead 
branch. 
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Figure 5. Use of a capacitor across the supply end of a 
ballast to suppress radio interference. 


elaborate line filters are also available on the mar- 
ket. They utilize several capacitors, or capacitors 
in combination with inductance coils in a filter net- 
work. Such line filters are furnished as individual 


units separate from the ballast 
Starting Aid 


The third fundamental function of a ballast 
capacitor is to act as a means of starting the fluo- 
rescent lamp. Consider the circuit shown in Fig. 6 
If a ballast must furnish certain open-circuit volt 
age to start one lamp, can two lamps in series be 
started without materially increasing this ballast 
voltage’ Ballast designers have again turned to a 
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Leading circuit, single-lamp, high-power-factor 
ballast. 


Figure 2. 
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of a capacitor to suppress radio interfer- 
ence at the lamp. 


Figure 4. 
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Figure 6. Capacitor start, series ballast. 


capacitor to answer this question affirmatively. A 


properly chosen and located starting capacitor 
makes series operation of two fluorescent lamps 
practical and affords great savings in size, weight, 
and material content of the ballast. Simply, this is 


the way the circuit works: Initially, the ballast 
voltage appears across lamp No. 1 (tracing the cir- 


This 


The current conducted by 


cuit will confirm this statement voltage 
strikes the first lamp 
this lamp passes through the starting capacitor 
which increases the voltage across that capacitor 
and the second lamp to a point at which the second 
lamp breaks down. Since the lamp starting voltage 
has been applied alternately to each lamp during 
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the starting cycle, the magnitude of this voltage is 
not substantially greater than would have been re- 
quired to start a lamp in a single-lamp circuit. The 
entire starting evele is, of course, of short duration 
Obviously, the starting capacitor plays a key role 
wess. The series capacitor is used in a 
typical of the circuit described earlier in 


tion with Fig 


Capacitor Quality Pays 


ng paragraphs outline briefly the 

tant functions of capacitors in the operation 

yf a ballast. Sinee capacitors do perform such vital 
functions in a ballast, it is obvious that capacitor 
failure will in many cases make the ballast com 
ely inoperative. The conclusion must inevitably 
this: Capacitor quality and proper capacitor 
ation cannot be divorced from ballast quality 
Reputable ballast 


capacitors. The 


and proper ballast performance 
cturers insist on quality 

however, is more complicated than ap- 
the surface. Let’s examine some of the 


onsiderations 


Quality in a capacitor is represented essentially 
low loss, low power factor, and long life. Low 
electrical characteris- 
selection of materials 
depends 


hnique. Long life 


is conservative rating and 


Mechanical Characteristics 


obtain desirable characteristics, bal 


apacitors are almost universally liquid-im 
nated and hermetically sealed in metal cans 

a liquid impregnating material is used, 

1an a solid is that no resin or other solid 

has yet been developed that provides the 
mbination of high dielectric strength, low dielec 
loss ‘ rible moisture 


transmission, good 


and low cost. No satisfactory 


has been developed to 


steel ant 
vulnerable feature of liquid-im- 

is its deterioration from mois 
ture absorption when exposed. Impurities in the 
impregnating medium or improper impregnation, 
such as failure to remove all the moisture from the 
paper, can cause a prodigious increase in power 
factor coefficient and hence in power loss, particu 
Attempts 


containers have thus far been 


larly at or near operating temperature 
to develop plastir 
defeated by greater costs than for steel and rela- 
tively high moisture transmission. Terneplate (lead 
coated steel) or tin plate is the most commonly 
used can material and has proved itself over the 
years from the standpoint of durability 
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Some capacitors are enclosed in fabricated cans 
with soldered or welded seams; however, the most 
reliable construction has been found to be a deep 
drawn cup with a double rolled-seam cover. The 
double rolled-seam, using a plastic compound to 
fill slight irregularities in the fit has two great 
advantages over a soldered seam. First, it is not 
susceptible to damage by heat or handling, and 
second, it is uniform and not susceptible to faulty 
soldering technique. Reasons for the superiority 
of drawn cases are reliability and uniformity. Ob- 
viously there can be no side and bottom seam leaks 
from faulty soldering in a drawn can with no 
soldered joints 

Being an electrical device, a capacitor requires 
electrical connections. These are provided by in- 
sulated bushings. One extremely simple and effec 
tive bushing consists of a collar of silicone rubber 


extending through an extruded section of the cover 


and compressed longitudinally by means of a stud 


welded to a terminal. A conductor from the capaci 
tor electrode is welded to the stud at assembly. See 
Fig. 7 

Protective surface finish is not a major problem 
on ballast capacitors. The majority of ballast 
manufacturers seal the components in the ballast 
housing with potting compound, hence, the chief 
ean surface be protected 


Ordi 


requirement is that the 
during manufacture, shipping and storage 
nary terneplate or tin plate, even after the drawing 
operation, is adequate protection except where ex 
cessive humidity or corrosive atmosphere is likely 


to be encountered 


Figure 7. Cutaway view of a capacitor showing con- 
struction of bushing, case, and the position of coiled 
aluminum foil. 


ILLUMINATING ENGINEERING 





VOLTAGE AMPE 


ST PER 


f 











_ S - wo . _ rr) 

PTRATING VOLTA o 
Figure 8. Capacitor cost as a func 
tion of operating voltage showing 
reversed trend as voltage increases. 
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NOMINAL VOLTA 
Figure 9. The tremendous penalty in 
capacitor life caused by operation 
at excessive voltage. (Based on 70°C 
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Figure 10. The steep drop in ca- 
pacitor life as operating temperature 
is increased above 70°C nominal. 
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Economics of Ballast Capacitor Design 


Long life, as mentioned before depends not only 
on proper materials and manufacturing technique 
but also on conservative rating and proper appli- 
cation. Here the ballast designer and the capacitor 
designer must cooperate to obtain quality. To begin 
with, the ballast designer may select an economical 
operating voltage for a given volt-ampere require- 
ment. One characteristic of paper dielectric capaci- 
tors that may not be self evident is that below a 
certain voltage there is no further reduction in 
cost by reducing voltage. This is true because, as 
the paper thickness is decreased, the cost per pound 
required to provide satisfactory life is increased 
The ballast designer, therefore, has the problem 
of selecting a capacitor and reactor combination 
that places the most economical voltage on the 
capacitor. It may be seen from Fig. 8 that in gen 
eral the higher the operating voltage for a given 
volt-ampere rating the lower the capacitor cost, up 
to a voltage in the order of 700-800 volts 

The capacitor engineer can take capacitor re 
quirements for a given ballast and making use of 
experience, know-how, and life test data accumu 
lated over a period of years, produce a unit con 
servatively rated at the specified voltage. Voltage 
rating is obviously of utmost importance since a 
capacitor to give adequate life must be rated con 
servatively and since failure usually means expen 
sive replacement of the entire ballast 

All too often the ballast designer makes imprac- 
tical demands of the capacitor designer to reduce 


size, or unit cost, or both. The only possible way 


I 
the capacitor designer can meet this demand is to 
reduce the dielectric thickness, i.c., increase the 
voltage stress. Fig. 9 illustrates the effect on life of 
the capacitor of increasing the voltage stress above 
nominal while operating in a 70°C ambient tem 
perature 

Take, for example, a capacitor actually used at 
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110 per cent of nominal voltage rating. The size 


reduction obtained would be about 20 per cent. 
However, the cost reduction for such a size reduc- 
Again, Fig. 9 shows 


that the reduction in life would be about 25 per 


tion seldom exceeds 5 per cent 


cent, a very high price to pay for the small initial 
savings—and it should be kept in mind, again, that 
capacitor failure usually means a ballast replace- 
ment 

Another very important consideration is operat- 
ing temperature. For capacitors in common use 
today, 70°C represents the maximum continuous 
case temperature at which nominal life may be ex 
pected. The effect of temperature on life for a 
given design at rated voltage is indicated in Fig. 10 

It should be noted that an increase of 10°C in 
ambient or operating case temperature decreases 
life about 25 per cent. An increase of 20°C cuts 


life to less than half of the nominal value at 70°C 


Quality Insurance 


Having obtained the desired capacitor, designed 
for the job with both mechanical and electrical 
characteristics built into it, it is then up to the bal- 
last engineer to insure that quality. This he can 
and must do by using it at no more than its rated 
voltage and protecting it from temperatures in ex- 
cess of that for which it was designed. Ignoring 
either the rating or proper temperature in using 
ballast capacitors will cancel the inherent quality 
of even the best capacitors. The result is poor bal 
last operation or ballast failure traceable to capaci- 
tor failure. In any event the user loses confidence 
in fluorescent lighting and his troubles add unnec 
essarily to complaint costs in the industry 

It is imperative that the vital importance of 
capacitors in ballasts be recognized by the industry 
Fluorescent lighting economy is based on use of 
quality ballasts; this in turn hinges importantly on 
proper application of well designed capacitors. 


Good Capacitors—Rowe-Gregory 





Luminous Ceilings For Offices 


OW intrinsic brightness, both direct and _ re- 
flected, of the luminous ceiling is an impor 
tant factor in producing optimum seeing con 

ditions in an office. Recent developments in the 
manufacture and application of luminous ceilings 
make their use practical, as evidenced by the grow- 
ing number of installations in offices around the 
country 

Photometric measurements of brightness and 

illumination levels allow the illuminating engineer 
to make comparisons with accepted standards and 
with other types of lighting installations. In order 
to obtain such information on actual installations, 
two private offices in the northeastern Ohio area 
were selected for study 

The office of the C. F 

dusky, Ohio (Fig. 1 
showroom for luxurious office furniture, as well as 


Denzer Company, San 
has a dual purpose: It is a 
an executive office. As a showroom the furniture is 
hanged periodically and therefore no brightness 
readings were taken of the chairs davenport book 
ase or desk top. Brightness readings were taken 
only of the permanent parts of the office, such as 
the luminous ceiling acoustical baffles, walls and 
carpet. The reflectances of the furniture should 
omply, of course, with the specifications of the 
Illuminating Engineering Society 

The brightness pattern of the 
comfortable bright 


permanent parts 
of the office (Fig. 2) show very 
ness ratios comparison with the ratios recom 
mended in the LE.S. Recommended Practice of 


Office Lighting (Table I) is particularly signifi 
cant. It shows that this office is not onlv well with 
n the maximum ratios permitted, but that most 
f its brightness ratios are better than the 3 to 1 
ratio and approach the 1 to 1 ratio that are speci 
fied as being theoretically desirable in Report No 
1, ‘‘ Brightness and Brightness Ratios,”’ of the Iu 
minating Engineering Society 

The average lighting level in the office was 62.5 
footeandles after the lamps had been in operation 
about 400 hours. Standard cool white fluorescent 
lamps are mounted in continuous rows approxi 
mately eighteen inches above the plastic ceiling, 


each row being directly above each acoustical baffle 


Luminous Ceilings for Offices 


Putnam 


By RUSSELL C. PUTNAM 


TABLE I.—Brightness Ratios. 


OFFICE 
Cc. F. DENZER CO 
SANDUSKY. OHIO 


Maximum Recommended 
in 1.E.8. Recommended 
Practice of Office Lighting 
(Lower ratios would be 
desirable) 


Between task and adjacent surroundings 


ito l Depends on reflection factor of desk top and 
desk pad. Recommendations could be met with 
lighter desk top and pad than shown in Fig. 1 


Between task and the more remote surfaces 


10 to 1 2.6 to 1 between task and floor 
or 1.6 to 1 between task and lower wall 
1 to 10 1.4 to 1 between task and middle wall 
1.3 to 1 between task and upper wall 
1.1 te 1 between task and acoustical baffle 
1 to 1.3 minimum and 
1 to 2.5 maximum between task and 


luminous ceiling 


Between luminaire and adjacent surfaces 


20 to 1 2.6 to 1 maximum between luminous ceiling 
and acoustical baMfe 
2.1 to 1 maximum between luminous ceiling 


and adjacent wall 


Anywhere within the normal field of view 


40 to 1 ; 6 to 1 between the brightest part of the 


luminous ceiling and the carpet 


TABLE II.—Approximate Refiectances of the 
C. F. Denzer Office, Sandusky, Ohio. 


Reflectance of ceiling plenum 
Reflectance of white enamel of baffles 4 perforation 
Walls 

Floor 

Drapes 

Desk pad 

Desk toy 

Leather chairs 

Walnut furniture 


and extending the length of the room. A row con 
sists of two 48-inch, T-12 lamps and two 72-inch, 
T-12 lamps, so the room has a total of eight 48- 
inch, T-12 and eight 72-inch, T-12 lamps, all operat- 
ing at approximately 430 milliamperes 

The reflectances of the room and furniture 
Table Il 
through interreflection due to the high reflectances 


indicate good utilization of light 
of the carpet and walls as well as the desirability 
of lighter finishes and leather of the furniture for 
a harmonious and comfortable brightness pattern 
Bright light sources in an office may give re- 
flected images from specular surfaces, such as shiny 
desk tops or glossy paper, and present a very im- 
portant source of annoyance and eye fatigue. Even 
fluorescent luminaires that are well shielded to re- 
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Figure 1. (right) Office of the C. F. Denzer 

Company, Sandusky Ohio, is lighted by 

fluorescent lamps behind an acoustical 
ceiling. 


Figure 2. (above) The brightness pattern 

of the office as seen by the executive 

seated at his desk. Brightness values are 
in footlamberts. 














Figure 3. (left) A view of the luminous 
ceiling as seen by the work. 


Figure 4. (above) Brightness values in 
footlamberts of the luminous ceiling. 


Figure 5. (right) The same office viewed 
in a direction perpendicular to the acous- 
tical baffles. 


Figure 6. (below) Brightness pattern of 
the ceiling and acoustical baffles. Values 
are in footlamberts. 
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TABLE III.—Brightness Ratios. 


Maximum Recommended OFFICE 206 
in |. ES Recommended WILLIAMSON BUILDING 
Practice of Office Lighting CLEVELAND, OHIO 


Between task and adjacent surroundings 


ito l Estimated as 4.7 to 1, because of dark execu- 
tive type desk 


Between task and the more remote surfaces 
10 to 1 8.4 to 1 between task and wood panelling 
or 
1 to 10 2.26 to 1 maximum between task and wall 
1 to 1 (approximately) between task and 
acoustical baffles 
1 to maximum task and ceiling 


Between luminaires and surfaces adjacent to them 


20 to 1 ¥ to 1 maximum between luminous ceiling 
and wall 
ito 1 maximum between luminous ceiling 
and acoustical baffle 


Anywhere within the normal field of view 


40 tol 1 to 1 between the brightest spot in the ceiling 
and the glass panel in th 00 The 
dark furniture was not considered in 
this ratio as very little furniture was 
in the normal field of view of t 


executive seated at his desk 


Figure 7. Office 206 of the Williamson Building, Cleve Office 206 of the Williamson Building, Cleve- 
land, Ohio, lighted by cool white fluorescent lamps behind land, Ohio, (Fig. 7) has a similar brightness pat- 


a luminous ceiling tern. The brightness ratios, as determined from the 


position of the executive seated at the desk, are 
ave a maximum brightness summarized in Table III. Higher reflectances for 
work exceeding 2000 foot the furniture and the wood panelling would im- 
en at the bottom. The bright- prove these ratios although the ratios are all better 
the work of the luminous than the limiting values with the exception of that 
} and 4), the maximum between task and the adjacent surroundings which 
This low maximum poten is out of line because of the dark finish (15 per cent 
from the reflection factor) of the desk top. The average 
ular advantage i tices where lighting level on the desk was 75 footeandles after 

cular surfaces are involved 100 hours operation of the lamps 
In mar J offices th perpen Both of these offices have excellent light distri- 
dicular to the direction « he acoustical baffles bution with minimum shadows and a relatively 
Indeed in large offic be desirable because high level of illumination. The brightness ratios 
of the shielding effect of the baffles which further are excellent, with the exception of the furniture 
increases the visual comfort. Brightness ratios be which is too dark. The outstanding characteristic 
tween the luminous ceiling and the acoustical baf of both offices is the absence of reflected glare, 
fles are excellent (Figs. 5 and 6) showing ratios of caused by the low maximum potential brightness of 


2.6 to 1 minimum and 3.2 to 1 maximum the ceiling 





September |.E. Puts Technical Conference “On the Road” 
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or September will be the Annual National Technical Conference 


Issue, featuring author-written abstracts of every technical paper presented at the Conference 


putting the Conference itself on the desks of those readers who could not be present. For all 
that is new in lighting, for information and for future reference don’t miss the September Issue 
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Specular and Diffuse Reflectances of 
Printing Ink and Common Papers 


HERE are little published data on the specu 
lar and diffuse reflection factors of the vari- 
ous papers used in everyday reading and 
office routine. The same pertains to the inked 
characters that appear as printing on these same 
papers. Notations are found as to the reflection 
factor of dull ink, but what does it mean? The 
reflection factor of interest is that of the ink on 
some surface. It is net a constant but depends 
upon the composition of the paper. Such data are 
necessary in studies of the effect of reflected bright- 
ness upon visibility 

The average investigator does not have the facili 
ties for determining the reflectance of a small 
printed character. A large area can be measured 
easily. If, therefore, an impression of, let us say, a 
rectangle can be made in conjunction with a nor- 
mal printing run, the reflecting characteristics of 
the rectangle can be assumed to be the same as 
those of the printed letters 

A number of common work papers were selected 
in consultation with a printer. A block of type was 
set up consisting of a paragraph and a rectangular 
bar. This form was placed in a hand press, and a 
number of sheets of each specimen were run off by 
the printer at one time. Thus the same ink and the 


same pressures were used on all test papers 


Experimental Setup 


The investigative proc edure described here 1S 
simple and offers possibilities for extension of this 
type of work 

Fig. 1) A diffused high brightness source was 
attached to a large reflecting panel. In this instance 
a 500-watt white bowl lamp was used. Voltage was 
maintained at rated value during readings. This 
lamp has such a high brightness that the brightness 
that the brightness of its reflected image can easily 
be measured by means of a Luckiesh-Taylor Bright 
ness meter. The reflecting panel produces a high 
level of diffuse illumination on the test samples 


Authors Consulting Engineer, 82 Smallwood Drive, Snyder 21 
N. ¥ and Illuminating Engineer, Niagara Mohawk Power Corp 
Buffalo 3, N. Y¥ 
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Reflectances of Printing Ink and Papers 


By H. M. SHARP 
j. F. PARSONS 


Therefore, accurate measurements of the diffuse 
brightness of ink and paper can easily be made 

A person seated at a desk looks down at a hori- 
zontal reading task at an angle of about 30° to 45 
from the vertical. Arrangements were therefore 
made to measure the specular and diffuse reflection 
factors within these angles. A mirror was placed in 
the appropriate work position. One Luckiesh-Tay- 
lor meter (No. 1) was directed toward the image of 
the glare source and remained fixed in that posi- 
tion. Another Luckiesh-Taylor meter (No. 2) was 
set to measure the diffuse brightness at the same 
point. The papers were placed over the mirror and 
simultaneous readings of specular and diffuse 


brightness were taken with both instruments. The 
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Figure 1. Elevation and plan view of experimental set-up 
for investigative procedure. 
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inked bar was first observed. The paper was then 


shifted to one side (to avoid changing the position 
of the Luckiesh-Taylor meter) and readings taken 
of the paper. Two observers took all the readings 
on one day. On another day readings were repeated 
by a different team. All readings were then 
grouped and averaged 

After the calculations for reflectances had been 
ompleted, the experimental setup was altered. The 
same glare source (500-watt white bowl lamp) was 
suspended in a black room with no reflecting board 
This greatly lowered the diffuse component with- 
out altering the specular componenn. Reflectances 
determined under these conditions were the same 
as found by the previous method 

The horizontal footeandles were determined by 
measuring the brightness of a block of magnesium 
carbonate. The brightness of the glare source was 
determined by direct measurement 

The specular reflection factor is the ratio of 
brightness of reflected image over brightness of 
glare source. The brightness of the reflected image 
is found by subtracting the value of the diffused 
brightness from the readings of Meter No. 1. The 
diffuse reflection factor is the ratio of brightness of 


surface over footcandles on the surface 


Results 


The specular and diffuse reflectances are listed 
in Table I 
good sampling of the papers used in books, maga- 


The 24 papers examined represent a 
zines, newspapers and clerical work. Insofar as 
possible the specimens are identified by manu 
facturer and trade name. By this means compari 
sons can be made with other papers by those 


familiar with the paper and printing industries 


TABLE I.—Refiectances of Papers and Ink Determined 
Under Tungsten Light. 
Specular measurements made at 30°-45° from vertical. 


Specular Diffuse 
Dull Papers Paper Ink Paper Ink 
Newsprint 0034 0023 5 047 
16™ Sulphate Bond 0026 0022 042 
25% Rag 002¢ 0026 7 035 
70M Offset 0014 0019 7% o44 
20% Hammermill ool4 0020 7 040 
Canary Sulphate 0026 0025 039 
24% 75% Rag 0010 0054 5 6.023 
Warren Printone 601 letterpress .0024 0057 025 
Warren Silkote 601 Offset 0021 0041 7 030 
Warren Cumberland 50% 0017 0028 040 
Oxford 507) 0015 0019 77 036 
Hopper 60 Offset 0027 0045 027 


Satin Finish & Semi-Gloss 
80T Gloss 

507] Semi-Gloss 40 
Oxford Polar Superfine 70™ 018 
Oxford Publication Text 50% 5 023 
013 
019 
020 


028 


Oxford Engravatone 551 
Consolidated 507% 

60T Semi-Gloss 

St. Regis Flash Gloss 019 
N. ¥. & Penna. 50% Super 023 
Consolidated Merrill 40™ 005 5 019 


High Gloss 
Warrens 70% Laustro-Gloss os 
Warrens Lusterkote 152 ) 019 


No attempt should be made to correlate the 
data or look for any consistency of results. The 
relationship between the nature of printing ink 
and the paper it is applied to is very complex. 
While upon inspection all of the inks could be 
said to be “dull,” yet there is more than a 2 to 1 
variation in diffuse reflectance, and a 5 to 1 vari- 
ation in specular reflectance. 

The authors are indebted to Mr. George Adams, 
printer, and the Franklin-Cowan Paper Co., both 
of Buffalo, for their cooperation in selecting, fur- 


nishing and printing the samples. 
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Membership Directory Available 


An accurate up-to-date business directory of the entire membership of the Illuminating 
Engineering Society has been compiled under the direction of the Publications Committee, 
and is now available from Society Headquarters. Copies of the directory, 6 x 9 inches in size, 
may be obtained at $2.00 for single copies, or $1.75 each for quantities of ten or more 


Orders should be addressed to the Illuminating Engineering Society, Publications Office, 
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Lighting for color photog- 
raphy in motion pictures 
demands special equipment 
such as the 50-kw lighting 
unit shown at right. The 
50-kw lamp, reflector and 
the Fresnel lens make up 
this optical system. 


Lighting Requirements 


Professional Color Film 


IGHTING for 35mm color motion pictures has 


in the past been very demanding of light 


sources. The color film used almost exclusive- 
ly was balanced to “daylight” and the illumination 
required for basic exposure was of the order of 
500-600 footcandles. These requirements were satis- 
fied with little color modification by certain of the 
flame are carbons, but since the tungsten used for 
lamp filaments melts at 3550°K, it was obviously 
necessary, when using filament lamps, to employ a 
filter at the light source to correct its color to the 
required “daylight” quality 

The filament color temperature chosen about 17 
years ago for this purpose was 3350°K, making 
possible lamp designs from 5-kw at 75 hours life 
to 500-watts and 8 hours life. These lamps, when 
used in conjunction with a standard filter, met the 


Lamp Division, General Electric 


Ohio 


Author 
Cleveland 
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Lighting Requirements for New Color Film 


Photograph courtesy of Lamp Division of General Electric Company 


of a New 
for Motion Pictures 


By RICHARD BLOUNT 


“daylight” requirements of the film. Because the 
filter absorbed about 60 per cent of the available 
light, the use of this combination of lamp and filter 
has been somewhat limited in the motion picture 
studios. Carbon ares, with only moderate filter 
correction, have supplied a much greater portion of 
the light used for such color photography 

In 1950, Technicolor announced a new color film 
which is balanced to the color quality of the tung 
sten filament lamps. In addition, the sensitivity of 
now requiring 


The 


introduction of this new color film has resulted in 


the new film is increased markedly 
only 75-100 footcandles for proper exposure 


a marked increase in the use of filament lamps for 
color photography and practice now indicates that 
2-kw lamps will become the “work horse” of the 
studios 


A limited number of pictures are now being 


made with the new color film, one of which is 
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Paramount's “The Greatest Show on Earth,” made 
by Cecil B. DeMille in conjunction with Ringling 
Brothers and Barnum and Bailey Circus. The mo- 
tion picture company spent a number of months 
with the Circus at their winter quarters at Sara- 
sota Florida, and, to portray the circus on the road, 
they rejoined it on tour at Washington, D. C. and 
Philadelphia 

Lighting for color photography in the Big Top 
on the road and at Sarasota was accomplished by 


especially designed Fresnel-lens fixtures and 5-kw 


$350°K filament lamps. The equipments are note- 
worthy because they can be remotely aimed and the 
light distribution adjusted from spot to flood. With 
all the control motors the fixtures have less than 
half the weight of earlier equipment. Due to an 
improved cooling system, bulb temperatures were 
These improved lighting facilities, 
aided the 


also reduced 


developed by Paramount engineers, 


movie company in finishing their location shots well 
ahead of schedule. 

One of the final location shots shows the prepara- 
tions for the dropping of the Big Tent at the close 
of the stand in Philadelphia. These pictures taken 
after dark required extensive lighting facilities 
These included two 50-kw as well as a number of 
10-kw filament lamps and some 225 ampere ares, all 
in Fresnel-lens fixtures. The 50-kw housings were 
made up by Paramount and incorporated a special 
lamp socket and ventilating blower but necessarily 
utilized optical elements designed for smaller 
sources. Since the cold resistance of a 50-kw fila- 
ment is approximately 0.040 ohms, a series resistor 
was used during the initial warm-up, limiting the 
current to less than 500 amperes. The two 50-kw 
lamps were located near the end of the tent and 
75 footeandles 200 feet 


away over a fairly wide area 


above contributed about 





Ingenious Device Simplifies Maintenance 


Between semi-annual washings, the luminous indirect 
lighting equipment in the Vermilion Ohio high school is 
kept dust-free with an ingenious device. Put together by 
the custodian of the high school, the device consists of 
an old vacuum cleaner, a tube, hose and hook—cost: six 
dollars. Blowing the dust out of the equipment takes 
about ten minutes to a room, including the plugging-in 
and disconnecting. 


In this type of lighting equipment, where 90 per cent 
of the light is thrown to the white ceiling and only 10 per 
cent comes through the luminous plastic shield, the light 
loss from dust on the shield is relatively small But dust 
does collect on the top of fluorescent tubes where it can 
easily be removed by the vacuum cleaner device. 


Photo courtesy F. W. Wakefield Brass Co. 
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A.LA. Pile No. 31/ 


Lighting an Underpass 


LIGHTING OBJECTIVE: To light a relatively short, curved underpass with the same type lighting equipment used 
on the approach roadways. 


Installation at Hunting Park - Ridge Avenue Underpass, Philadelphia, Penna. 


General Information: The underpass is approximately 110 feet long constructed on a curve so that 
the walls form a background similar to the problems encountered in a tunnel. The roadway consists 
of two 12-foot lanes separated by a 2-foot medial strip. It is bordered by very narrow sidewalks approx- 
imately 18 inches wide. The ceiling is constructed with beams approximately 28 inches deep running 
crosswise to the roadway, providing a roadway clearance of 14 feet. The walls and ceiling are natural 


concrete with a reflectance of the order of 30 per cent 


Lighting Installation: Six Westinghouse OV-20 luminaires using E-H1, 20,000-lumen mereury vapor 
lamps are installed in a staggered arrangement so positioned relative to the beams that glare is 
almost completely eliminated. The electrical distribution system is multiple. The 115/220 volt ballasts 
are located in receptacles in the walls of the structure. All wiring is in metal conduit concealed in 
the concrete. 
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months operation was measured at 6.9 footcandles. The average iif 

vertical illumination on the sidewalls (5 feet above the side- ; |. ft] 
: . : t+ +tit ff: 1) 

walk) was measured at 4.1 footcandles, providing a ratio of 

brightness values in the visual range of a motorist of less than 

2 to 1. This installation illustrates that a radical departure 

from conventional mounting height and spacing ratios for 

given lamp sizes may be tolerated if direct glare can be avoided 


and if acceptable brightness ratios are maintained 


Lighting data submitted by H. F Masor Bureau of Lighting and Gas, Philadelphia 
as an illustration of good lighting practice and to aid in the design of similar installations 


Published by the © itt on Publicati of the Dluminating Bngineering Society 
1860 Broadway, New York 23, W. Y¥. 
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Pigure 1. View of the ski slope as it was illuminated. 


Night Skiing on Floodlighted Slopes 


The installation for floodlighting a winter ski 

slope was an entry in the contest for “My 

Most Interesting Lighting Installation,” con- 

ducted by the Central New York Section, 
1.E.S. taking second prize. 
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Figure 2. Three elevated sections of the hillside showing 
slope along the three pole lines. 


418 id Nkiung on Floodlighted Slopes 


Brown 


By D. R. BROWN 


HE MANAGEMENT of Drumlins Golf and 
Sports Center, Syracuse, N. Y., was often 
requested to allow skiing on the slopes of 
their sports areas on moonlight nights. Fear of 
accidents due to inadequate light always prompted 
a refusal until the decision was made to illuminate 
the ski slope 
To study the problem, a topographical map was 
made, on which the area to be used was designated. 
All permanent structures, such as towers or poles, 
were restricted to this area, because in other sea- 
sons the slope is used for other sports 
Fig. 2 shows three elevated sections of the slope 
along the pole lines as taken from the topographical 
map. The three cross-sections of the slope indicate 
the variation in the length of the ski runs and also 
the uniformity in the vertical rise of the area. The 
poles are spotted on the slopes to give an idea of 
elevation at each location and the average distance 
of 170 feet between poles 
After consulting authorized sources as to recom- 
mended levels of illumination for practice slopes, 
Drumlins management and the illuminating engi 
neers decided to double the minimum specified. The 
[.E.S. Lighting Handbook (First Edition 
an average of 0.5 footecandle for practice slopes 


specifies 


ILLUMINATING ENGINEERING 





Figure 3. Snow fence at bottom and top 
of tow line prevents congestion and 
crowding with possibility of accident. 


N.E.M.A. sets up 0.03 watt per 
square foot—which amounts to the 
same thing in different terms. 
The outside pole lines (which al- 
so serve as part of the facilities for 
the two tow lines 
area approximately 400 by 500 


encompass an 


feet. Using a multiplier of 0.06 

watt per square foot — double the 

N.E.M.A. minimum —2a total of 

12,000 watts is required for good 

illumination. This is approximate- 

ly 16 floodlights of the 500-watt and 1000-watt 
variety with a ratio of two watts in the direction of 
travel to one in the opposite direction. The recom- 
mended distance between floodlight locations across 
the slope should not exceed 300 feet if shadows of 
the skiers are to be minimized. Therefore, the pole 
lines were placed 250 feet apart, with the two poles 
in the center line staggered with relation to those 
in the two outside lines. The three poles in each 
tow line and the two in the center line provide 
eight locations for floodlights. 

The arrangement of lights used ten 1000-watt 
and eight 500-watt luminaires to total 14,000 watts. 
This, then, provides 0.07 watt per square foot or 
more than double the N.E.M.A.-specified minimum 
The illumination readings shown in Fig. 4 (taken 
when the slope was covered by two to three feet of 
snow) are fairly uniform, averaging about one 
footeandle, or twice the I.E.S. Handbook Specifica- 
tion. Mounting height of luminaires was 30 feet, 
about twice the minimum recommended (1/10 the 
distance between pole locations 

Most of the floodlights were of the general serv- 
ice type, both 1000-watt and 500-watt, with wide 
beam etched Alzak reflectors. The 1000-watt type 
provides 10,038 beam lumen output within a beam 
spread of 110°. The 500-watt luminaire provides 
5268 beam lumens within a spread of 106°. Some 
heavy-duty 1000-watt lights, which the owner had 
on hand, were interspersed with the others. The 
lenses on these were changed to 50° spread to pro- 
vide a beam pattern similar to that of the general 
service floodlights and prevent spottiness in the 
overall effect. 

In addition to the main slope, the area beyond 
is illuminated, although not to the same degree. 
There is one 500-watt floodlight with diffused lens 
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Vight Skiing on Floodlighted Slopes 


provided at each end of the tow lines, placed to 
illuminate the entrances and exits for safety pur- 
poses. Diffusing lenses were used to prevent lamp 
filament glare, which could confuse patrons using 
the tows. The operator of the tow, at the bottom of 
the slope, must be able to see the skiers leaving the 


tow at the upper end. Although there is a safety 
arrangement to prevent 
tangled in the end pulleys, the operator should be 


able to note any unusual activity at this point. 


skiers from being en 


A general aiming chart was provided for day- 
time aiming, but on-the-spot night aiming was nec- 
essary after because the terrain does not have uni- 
form slope. Re-aiming eliminated the worst of the 
shadows in low spots and hollows. The slight shad- 
ows which remained in depressions have been found 
helpful in controlling skiing since they indicate 
sudden differences in slope, and the overall illumi- 


nation is adequate 


S* APPROX. 
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Figure 4. Illumination readings taken when the slepe 
was covered by two to three feet of snow. 
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Floodlighting a Quarter-mile Auto Race Track 


HIS is the story of how a one-quarter-mile 
stock 
The track is the 
Brewerton, New York a small town 
York State. The floodlighting of 
this track quite logically is divided into 3 sections, 
and the Results 


midget auto and ear race track was 


floodlighted Brewerton 
Spee dway 
in central New 


the Problem, the Solution 


The Problem 


There ‘standard’’ lavout for race tracks 
as you will find for baseball, football, etc., 


In Appendix “A” 


Is ho 


in the NEMA layouts in the 


n the Iemination Dept 


By R. H. GOODMAN 


This installation of a stock-car race track 

won first place in the contest conducted by 

the Central New York Section for “My Most 
Interesting Lighting Installation.” 


IES Lighting Handbook (first edition) we do find, 
however, that for an auto race track we should 
have 20 footeandles. Our problem then was to 
design the lighting system to produce 20 ft-e or 
as near to it as possible, in view of limited funds, 
still lighting 


practice 


and remain consistent with good 


+ vk Teaeer Ome 
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Floodlighting a Quarter-mile Auto Race Track—Goodman 


a 
SX 
Figure 1. (Left) The 4800-volt, 3 
phase primary service feeds in to serv- 
ice entrance pole where cil switch con- 
trols the complete installation. 


Figure 2. From the last turn, the start- 

ing line can be seen across the track. 

Service entrance pole is in background 
to the right. 
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Pigure 3. Attendance on opening night 

was over 5000 racing fans who watched 

the races under an average of 15.4 ft-c 
over the track. 


The Solution 


Our first step was the selection of floodlighting 
equipment. We used a general purpose type flood- 
light quite widely used for sports lighting, which 
has an Alzak aluminum reflector, cast aluminum 
socket housing and accommodates a 1500-watt 
lamp. 

The next step was to consider possible pole 
locations. We had three possibilities —in front 
of the stands, at the back of the present stands 
which were being extended, or at the back of the 
extension. Due to shorter poles and other factors, 
it was found that the locations in front of the 
A 30-foot 


mounting height which is consistent with other 


stands would be the most economical. 


sports lighting layouts was decided upon. To 
hold the spacing to no more than 21% times the 
mounting height, the poles were spaced 75 feet 
apart. This spacing gave us a total of 21 poles 
Then with mounting height and pole locations 
established, it became possible to actually plot a 
beam pattern of a floodlight on the track to deter 
mine just how much light we were getting 

From our calculations, we found that three units 
per pole were necessary to provide adequate cover- 
age and maintain an acceptable uniformity of illu 
mination 
where each floodlight should be directed 

Most of the light is directed toward the direction 


These calculations also showed exactly 


of the race to further reduce the possibility of ob 
jectionable glare to the drivers. Thus we found 
that the third unit on each pole 


furthest down the track 


the one directed 
should have a slightly 


narrower beam spread. 
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Floodlighting a Quarter-mile Auto Race Track 


With three floodlights per pole and each using a 
1500-watt, 115-volt, PS-52 clear bulb, general light- 
ing service lamp operated at 10 per cent above 
rated voltage (common practice in sports lighting*), 


we expected to get approximately 15 footcandles 


average over the track. This was considered very 
good since many similar tracks have perhaps no 
more than 5 to 10 footeandles 

With the number and location of floodlights 
established, the next step was the wiring system. 
Fig. 1 shows the 4800-volt, 3 phase primary service 
At this 
point, we have a 3-pole oil switch to control the 
complete installation. The primary then runs to a 
floodlight pole and then to the three transformers 
Each transformer feeds seven of the 21 poles All 
wiring is overhead and the secondary is 3-wire, 
120/240 volts 


feeding in to the service entrance pole 


Results 


With the installation completed, we come to per- 
haps the most important part of the job — What 
are the Results? When the main oil switch was 
thrown, we saw what we had accomplished. Fig. 2. 
Here we are almost into cie last turn looking across 
the track toward the starting line. The service en- 
trance pole is in the background to the right 

In the Fig. 3, we move farther into the last turn 
and see a little more clearly the service entrance 
pole. This was opening night and the attendance 
was between 5000 and 5500 

A series of footeandle readings were taken and 
the average was found to be 15.4 footcandles over 
the track 


Goodman 





Modern Approach to Lighting 
Gasoline Service Stations 


MERICA’S service stations have come a long 
way since the era when gasoline was drawn 
into a measure from a drum in the back room 

of a store and funneled into the automobile tank 
Forty billion gallons of gasoline are pumped into 
motor vehicle tanks annually, and operators of the 
nation’s 188.000 stations have become one of the 
most competitive groups of retailers in the country 

Eye-catching stations now cost as much as 
$100,000, and new sources of revenue are constant- 
ly sought to provide a return on such sizable in- 
vestments. For example, one station in Stratford, 
Connecticut, makes keys. The service station op- 
erator is no longer an attendant or mechanic, but a 
merchandising man who depends on sale of acces- 
sories and services for 40 per cent of his gross 
profit. For every 1000 gallons of gasoline sold, a 
profit of $75 from other items is consid, -°d stand- 
ard, by dealers affiliated with one major company 

The problem is to bring patrons — old and new 

into the station, and to employ the attraction of 
a well-lighted display window effectively to take 
advantage of the three minutes a motorist spends 
parked beside the pump. Surveys have shown that 
28 per cent of service station patronage is at night 

vet for the most part some of the most pressing 
requirements of station lighting are seldom met 

Basie considerations in service station lighting 
are these 

A. Overall lighting level that sets off the sta- 
tion from its surroundings, and makes it more 
highly visible to the fast-approaching motorist 

B. Accent lighting that dramatically highlights 
the focal point of sale the pumps 

C. Color correction in the light-source, to show 
without distortion the colors of station, pumps and 
signs improving brand recognition, so that the 
motorist loyal to the brand does not find himself 
past the station before pulling up 

D. Protection of the motorist’s eyes from direct- 
vision glare —a major safety factor 

E. Even spread of light, avoiding the “spotty” 
patches of adjacent brightness and shadow which 
make some of our most costly stations appear 
tawdry 


F. Saving of current, and spotlighting the sta 


New York WN 


Vodern Appre ach to Lightina Service 


Stations 


By HOWARD KETCHAM 


tion, by confining the illumination within the prop- 
erty line. 

For years, service stations have employed lighting 
techniques which have defeated these objectives. 
Few service stations have created the impression 
of standing out from their surroundings. High- 
mounted fixtures over the pumps spread the light 


Station Driveway, Height 3° 6” 

Station Driveway, Ground Level 

Station Structure, Height 6° 6” 

On Pump Island, Height 3’ 6” 

On Pump Island, at Base 

Display Window, Height 3° 6” 

General Average, Sales Room Interior, Heicht 3° 6” 
Rest Room, Before Mirror 

Rest Room, Average 

Luabritorium, Down-Lighting over Repair Area 
Labritorium, General Average at 3° 6” 


TABLE II.—Classifying Stations. 


Well-lighted highway 1000-2000 cars 
Medium lighting nearby 400-1000 cars 
Poor lighting nearby 50-400 cars 


Grovr 1 
Group 2 
Group 3 

Cars per hour, average 5 P.M.-5 A.M s 


TABLE IIl. 

Accent Lighting 
for Pump 
Islands* 


General 
Station 
Lighting* 


0 Footcandles 30 Footcandles 


Classification 
Group 


° 6” above ground level 


TABLE IV.—Window Display Lighting: Pump Island 
Over 20 Feet From Building* 


Impulse Planned 


Attendants Impulse 
Buying Purchasing as & Planned 


Group 
Encouraged Only Sales Force Purchases 

a0 ft« 5 ft-< 40 ft-c 55 {t-c 

#0 , + 45 

2 15 28 


TABLE V. 


Station 
Emblem 
Sign* 
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outward, in an effort to provide some visibility for 
the apron — and leave the sides of the pump in 


shadow. The attractive blue which various com- 


panies feature in their station color stylings is al- 
most always an unrecognized and undistinguished 
black under night lighting. Familiar lighting fix- 
particularly the vertical units growing in 


tures 
favor during the past few years—pblind the 
motorist. 

In my work as consultant for three major oil 
companies, I have had occasion to test hundreds 
of stations, checking lighting levels at all points 
on the station property with light-meters, getting 
readings at varied heights from ground level up 
From these studies I have evolved, for my own 
practice, lighting levels which provide a rule-of- 
thumb for practical but effective lighting. The set 
of tables which accompanies this article does not 
pretend to reach an impossible ideal. Rather, it 
points to the practical and attainable, to make a 
station attractive to new patrons 

It has been my experience in planning lighting 
of service stations that the station which stands out 
at night, properly illuminated and showing the 
company’s colors without distortion, attracts as 
much additional daytime business as night patron- 
age. The prestige and good impression that a sta- 
tion obtains from proper night lighting carries 
over into day patronage. 

Table I shows some of the attainable lighting 
levels for different areas of the station, at different 
heights from the ground. However, the proper level 
of illumination is based on several factors — the 
lighting of nearby areas outside the station, and 
the volume of traffic and illumination which is 
prevalent on the highway. Generally, there is a 
close relationship between these points. Table II 
sets up three classifications of station lighting, 
relating each group to the highway lighting and 
night traffic. The lighting levels in Tables III, IV 
and V are keyed in each case to the needs of each 
group. 

A black button is visible against a white card 
under lighting of a single footeandle, but requires 
1000 footeandles to show up against a black card, at 
the same distance. Service station lighting is based 
on the same principle. 

For instance, the desirable level of general sta- 
tion lighting and the accent lighting on the pump 
are greatest on well-lighted highways with heavy 
traffic. A distinct impression, visible from a dis- 
tance, with ready recognition, is the objective to 
attract the loyal-to-the-brand motorist or the new 
patron. 

To protect the motorist from the blinding effect 
eaused by spotty lighting or glare within the sta- 
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Modern Approach to Lighting Service Stations 


Figure 1. Horizontal service-station pump-island lighting 
device employs cold-cathode fluorescent lamps, using T12 
4500-degree white 430 milliamp tube. 


tion, resulting from too great a contrast in the illu- 
mination levels of adjacent areas, an even “flow” of 
lighting is necessary. Brightness ratios of 15:1 or 
more cause visual discomfort. Recommendations 
in Table III hold the accent lighting on pumps far 
At the 


same time, glare-free light-sources out of the line 


closer to the general station lighting figure 


of direct vision of the driver are imperative to 
avoid mishaps as he pulls up alongside the pump 
island. 

The interior lighting of the station display win- 
dow, as shown in Table IV, will be even higher if 
the station operator seeks the profit-building trade 
offered in sale of accessories — known in the indus- 
try as TBA, or Tires, Batteries and Accessories. 
Two or three low-cost swivel-socket fixtures, 
mounted on the inside wall above the window, and 
employing 150-watt floodlight lamps, can create 50 
to 60 footeandles of lighting, with directional con- 
trol of the light-splay. 

There is increasing recognition of the worth of 
effective window display, with lighting and display 
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treatment to get the best value out of the station 
window 

Several major companies provide standard win- 
dow displays for operators, charging a nominal fee 
A few 


stations call in department-store window-trimmers 


as a contribution toward cost of materials 


once a month 

The average station window is about 25 feet from 
the pump island. An effective window display, 
properly lighted and presenting the merchandise 
appearingly, can mean more profit than the sale 
of gasoline itself. A good merchandising display 
thus makes it worth while to turn on window light- 
ing during the day, to overcome daylight reflections 
which “conceal” the display. A study by the New 
York University School of Retailing proved that 
well-displayed items continue at a higher rate of 
sales even after removal from the window 

The powerful lighting on the station emblem 
reflects a growing em 
The Point-of 


Purchase Advertising Institute recently reported a 


sign, as shown in Table V 
phasis on the sign as a trade-builder 
trend toward larger signs, and one company has 


ome out with a sign lighted from within 


Modern approaches to station lighting offer new 


r achieving light-level and light-quality ob 
\ 40 per cent increase in sales was re 
a Deep Rock Oil Corporation station in 
Oklahoma, the first month after it intro 


duced a specially-designed lighting device. (See 
Fig. 1.) With this unit, cold cathode fluorescent 
lighting was used, one of the earliest uses of this 
source out of doors. In this device, the light-splay 
is downward and outward through the open bottom, 
which is louvered at an angle to control.the even 
spread of illumination. The louver is hinged, for 
ready maintenance. Brackets over the louver allow 
the insertion in cold weather of removable double- 
strength crystal glass panels. All-weather effective- 
ness is further assured with heat-lamp units, switch- 
operated manually by the station operator. Flood- 
lights attached to the top of the unit, permitting use 
of spots or floods to beam on the station structure, 
are in waterproof housing and swivel 360 degrees 
on the horizontal and 70 degrees on the vertical. 

This lighting device raised the illumination read- 
ing on the apron around the pump island from 
1.51 to 12.75 footeandles 

New lighting techniques are not the only change 
which will make tomorrow's station a brighter, 
glowing sales-builder. Luminescent paints, hereto- 
fore a novelty, can serve a practical, functional 
role in merchandising with the development of 
more durability and lower cost. Station visibility, 
distinctiveness, and eye-catching power will be im- 
proved. One of these days the old phrase about 
“painting with light” may be reversed to read 
“lighting with paint.” 








1951 National Technical Conference Papers 


Preprints of the technical papers on important lighting subjects which will be presented 
before the L.E.S. National Technical Conference being held in Washington, D. C., August 27-30, 
will be on sale at the Registration Desk at the Conference or may be mailed direct from Head- 


quarters during the week of August 20, upon request 


Price for the set, if picked up at the Conference Registration Desk, Shoreham Hotel, is $1: 
if mailed from the Conference or from Headquarters in advance of Conference, $1.50 


Readers who wish this important lighting data but who may not be able to attend the 
Conference should place orders for Conference Preprints now, since in all probability some of 
the papers will not be published in ILLUMINATING ENGINEERING. 
Office, Illuminating Engineering Society, 1860 Broadway, New York 23, N. Y. 


Send orders to Publications 
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1.E.S. Guide for 
Outdoor Illumination Tests 


Foreword 


This report was developed in 1948 
and 1949 by the I.E.S. Testing Proce 
dures Committee to fill a need exper! 
enced by engineers doing field testing. 
It was presented to Council in June 
March 1950 


then revised slightly to meet objections 


1949, approved in and 


raised by the L.E.S. Sports and Ree 


reational Area Lighting Committee 


and the N.E.M.A. Floodlighting Tech 
nical Committee. Liaison was also 


maintained with the I.E.S. Street and 


Lighting Committee during 


i thi 


Highway 


the preparation material. 


CoMMITTEE ON TESTING PROCEDURES 
POR ILLUMINATION CHARACTERISTICS 


G. A. Horton, Chairman (1950-1951) 
R. P. Teele, Chairman (1949-1950) 
A. C. Barr G. E. Korten 
E. W. Beggs A. E. Kraweek 
J. E. Bock A. P. Larson 
R. D. Bradley W. F. Little 
E. H. Church D. L. Markle 
D. M. Fineh J. H. MeCulloch 
Kurt Franck Phelps Meaker 
S. M. Gray F. M. Neal 
B. F. Greene D. W. Rowten 
Rudolph Hultgren R. L. Smythe 
A. W. Weeks 


1. General 


1.1—Objective—To provide a guide 
that will promote uniform test results 
in determining and reporting the illu 
outdoor 


mination characteristics of 


lighting installations. 

1.2—Quantities Measured—The illu 
mination characteristics are described 
in terms of illumination in footcandles 
from luminaires at specified mounting 
heights and 
The illumination on a horizontal plane 
is always measured, and in some in- 


spacing arrangements. 


*Approved by the I.E.S. Council, March 1950 
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Prepared by the Committee on Testing 
Procedures for Illumination Characteristics 
of the Illuminating Engineering Society“ 


stallations measurements on various 


vertical planes may be needed in addi 
tion. 


1.3—Conditions of Test 


test 


(2) The 
stations should be located so that 
the test results represent the effective 
illumination. Suggested  test-station 
locations for typical street lighting il- 
Figs. 1 
and 2; for fields in Figs. 3 
and 4; and for football fields in Figs 


5 and 6. 


lumination tests are given in 


baseball 


(b) If the test is made for the purpose 
the the 
nstallation after depreciation in serv 
the 
and lamps should be noted; the num 


of checking performance of 


ee, the condition of luminaires 


ber of hours the lamps have burned 


the current, voltage or wattage 


supplied to the individual lamps should 


and 
be determined or estimated. Otherwise, 
the luminaires should he cleaned, new 
lamps (preferably seasoned*® and 
rated) installed, and both lamps and 
If in 


provement due to cleaning and mainte 


luminaires properly adjusted 


nance is to be determined, measure 
ments should be made both before and 
after cleaning 


(c) 
ated for at least a half-hour to reach 


Diseharge lamps should be oper 


normal operating temperature before 
measurements are made 
(d) Tests 


atmosphere is clear, during the dark 


should be made when the 
of the moon, and when extraneous light 
is at a minimum. Suggestions for mak- 
ing tests when these conditions can not 
be realized are contained in Appendix 
A. 

1.4—Test Equipment 

1.4.1 Test 


whether the photometer is of the visual 


Surface Regardless of 


*A seasoning schedule is given in Appendix B 
A rule of thumb is to burn incandescent fila 
ment lamps at rated voltage or current for 2 
to 3 per cent of rated life, and discharge 
lamps for 200 hours 


or photoelectric type, the test surface 
1 For 
accurate results a test plate or photo- 
for depar- 


should be accurately leveled.’ 


electric cell compensated 
tures from the 

used.3. 4, 5, 9, 10, 11 
1.4.2 Filters If a 


photometer is used, any existing color 


cosine law must be 


Use of visual 


differences should be minimized by 


filters, and proper allowances made 


for their absorption. This is especial 
lv important where the illumination 
to be measured is from mereury and 


When possible 


it is best to ealibrate visual photome 


sodium vapor lamps 


neutral range-changing 


Where photoelectric 


ters with 
filters in place. 
photometers are used, correction may 
be made with color filters so that the 
spectral response of the system follows 
the LC. 
practicable limits. The proper multi 


luminosity curve within 


plying factors for use with uneor- 


rected cells may be obtained from the 
but for 


deter- 


photometer manufacturer 


maximum aeceuracy should be 
mined by separate laboratory test on 
the particular cell employed 

1.4.3—Electrical Instruments—All 


struments should have good reproduci- 


in- 


bility of indication and large seale de- 
flections for the values that are to be 
read. 
1.4.4 


ters® with a split field are preferable 


Photometers Visual photome- 


to those with a concentric field. (See 
Appendix A.) 
1.5—Test Procedure 


calibrated photometer and in the case 


Use a recently 


of visual photometers check the com- 
parison lamp current (or voltage) at 
throughout the 
Several read- 


each reading station 
test (see Appendix A). 
ings should be taken at each station 
and the Repeat 
readings at the first test station at the 


middle and end of the test. Photoelee- 


average recorded. 
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Figure 1. Locations of test sta- 

tions for illumination measure- 

as taaieus onan SPACING BETWEEN TEST STATIONS APPROX IOFEET ments on streets and highways: 

(a) luminaires located on one side 

INSTALLATION DATA of roadway; (b) luminaires lo- 

Street classification cated in staggered arrangement 

Type of pavement (on alternate sides of the road- 

Rmcersyech ane way); (c) luminaires located in 

cane a oy opposite arrangement (on both 

sides of roadway). Crosshatching 

indicates typical rectangular test 

area at the center of which illu- 
mination reading is taken. 





Electrical and operating conditions 
inting height 


Spacing 


Environment 


tric photometer readings should be re- 





producible within 5 per cent; visual 


photometer readings within 10 per 
cent. Keep the electrical operating 
conditions of the lighting equipment 





as near to rated values as possible 
throughout the test. 


1.6—Test Report—The test report 


INSTALLATION DATA should present the significant data in 


SPACING BETWEEN TEST STATIONS APPROX 10 FEET 


Street classification a manner that will permit further deri- 
Type of pavement vation of useful information. It is 
Reflectance optional a : 
Luminaire type recommended that the items listed be- 
Light source low be included. 
Electrical 4 ers cont s . 
ee Gan epeEnng contin 1.6.1—Des« ription of Installation and 


Mounting height Conditions 
(1) Loeation (city, street and section 
thereof, sports field, date, ete.). 


Description of lamps, luminaires, 


Test plate leveled at not me han ¢ 


Test plate compensated for departure 


floodlights or projectors. 

Mounting height, spacing and ar- 
rangement. (For street and high- 
way lighting include overhang and 
in the ease of steep hills or streets 
record the grade. If foliage inter- 
feres with the illumination at any 





test station, so note and give an 
estimate of the extent of such in- 
terference.) 
Diagram showing test stations. 
Electrical operating conditions. 

~~ SPREINS GE TERED VERT STRMEND aPPRER. © PERT Condition of luminaires and other 





INSTALLATION DATA accessories. 
Describe environment, particular- 


Type of pavement : ly any extraneous light sources 

Silat came ane, optional which could not be controlled, 

weather and sky conditions, loca- 

tion and reflectance of buildings 
Mounties thelshe influencing lighting. 
Spacing 1.6.2—Photometric Data 

Environment (1) Tabulation of test data. 
(2) Tabulation of special measure- 


Street classification 


Ratio of minimum to erage Light source 


Ratio of maximu to ave < Electrical and operating conditions 


Test plate leveled at not mere than 6 inches above the roadway surface 
Test plate compensated for departure from cosine law ments taken. 
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. 


Figure 2. 


For 


ratio ot 


(3) street lighting record 


maximum and minimum 
to average horizontal illumination 
Horizontal or vertical illumina 
Reeord height of test plate 


field 


tion 


above surtace of street or 


For 


orrentation of test plate 


vertieal illumination record 


Manufacturer's name and model 
of visual or photoelectric photome 


ter used 


Location of Test Stations for 
Streets and Highways" 


Test stations 


(a) 


systematically chosen in 


2.1—General 

should be such 
manner as to represent correctly the 
The 


should be divided into an even number 


illumination pattern.! test span 


of equal rectangular test areas, the 


luminaires being over the intersection 
lines of such areas rather 


the 


of boundary 
centers of the areas 
taken at 
The 


ean he 


than 
Footeandle 
the 


over 
cen 
for 


computed 


readings are 


ters of test mean 


the 
from 


areas 


entire surface 


the average horizontal illumina 


tion tor test stations so disposed if 


sufficient number is selected. Enough 


stations should be chosen so that addi 
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the 


Six-lane highway bridge with test stations plotted on the surface for one 


spans as indicated in Figure Ic. 


tional readings in similarly distributed 
locations will not change the average 
The 
than 


surface 


results significantly test plate 


should be not more six inches 


above the street 
(b) 


lighting 


Typical arrangements of street 


and test stations 
and 2. Fig. 1 


luminaires 
Figs. 1 


shows typical survey charts 


are shown in 


a photograph with test stations plotted 
on the surface. 

(c) 
pase 


the 


the 


used in 


Only the readings taken at 


test stations should be 


ealeulation of the average values. 


However, other measurements may be 
taken at points of special significance, 
such as along the curb line and center 
line, half-way between or immediately 
luminaires, or at where 


under points 


a maximum ol intensity 15 


Where 
the sidewalks is i 


minimum 


anticipated. llumination on 


" portant {as on resi 


dential streets) row of test stations 
should be located along the sidewalk 
taken 
naire aid in plotting isolux eurves and 


the 


Readings opposite each lumi 


also give additional data where 


illumination is changing most rapidly. 


2.2—Crosswise —It is 
the the 


idivisable to 


locate stations in centers of 
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span. Readings should be taken for two 


the For 
traffic lane is considered to be approxi- 


traffie lanes this purpose, a 


mately 10 feet wide. (For example, a 


36-foot roadway is considered as 4 


lanes. ) 
2.3—Lengthwise 


between luminaires into an even "um 


Divide the distance 


ber of divisions (approximately ten 
take a 


reading in the middle of each rectangle 


foot intervals are suggested); 


thus formed 


3. Location of Test Stations for 
Football and Baseball Fields 
(and Other Sports Areas) 
3.1—Football 


‘ ; 


feet, having a 


Test areas 20 by 30 


reading station in the 
center of each rectangle, are suggested 
See typical field survey chart Fig. 3. 
The test plate 
height should be 36 inches 


3.2—Baseball 


taken at 


and photograph Fig. 4 


should be 


the 


Readings 
points representative of 
whole area including a 30-foot 


strip 


outside of and paralleling the base 
lines, the complete area being divided 
into a checkerboard pattern of 30-foot 
the 
the center of each square 


field Chart Fig 


squares with reading stations in 


See typical 


survey 5 and photo- 
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INSTALLATION DATA 


of maximum to minimum 


field. 


t plate leveled at 36 inches above playing 





, bo A. 
Figure 4. Locations of test stations plotted on football field. 
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FOR PORTIONS OF SQUARES GREATER THAN ONE-HALF THE AREA INCLUDE THE 
MEASUREMENTS (SEE SHADED AREA ==), 


FOR PORTIONS OF SQUARES LESS THAN ONE-HALF OMIT THE MEASUREMENTS 
(SEE SHADED AREA |j////). 


INSTALLATION DATA 
Average of 25 readings in infield minaire type 


Ratio of maximam to minimum 


Number of towers 
Average of readings in outfield Height of towers 


Ratio of maximum to minimum Distance from tower to foul line 


Test plate leveled at 36 inches above playing surface 
Test plate compensated for departure from cosine law 


Figure 5. Locations of test stations for illumination measurements on baseball 
fields. Crosshatched area in lower left indicates infield; small crosshatched area 
to the right represents typical 30-foot test square with reading station in center. 


graph Fig. 6. The test plate height 
should be 36 inches. 
3.2.1—Infield—The 25 test stations in 
the infield represent an area of 22,500 
square feet. Additional photometric 
readings may be taken at home plate, 
at each base, and at the pitcher’s box 
but are not to be included in caleulat- 
ing the average. 

3.2.2—Outfield—The outfield area rep- 
resents the balance of the playing area 
not included in the infield. This total 
area and number of test stations may 
vary because of differences in the 
depth of outfields. 

3.3—Other Sports Areas — Where 
special local lighting is not eneoun- 
tered, it is suggested that the squares 
or rectangles in which test stations are 
centered, be of an area not exceeding 
5 per cent of the total area to be mea- 


sured 


APPENDIX A 
SUGGESTIONS, PRECAUTIONS 
AND NOTES 


The accuracy of field photometry is of 
1 lower order thaa laboratory photometry 
due to the inherent inaccuracies of field 
tests and adverse test conditions encoua- 
tered. 

The characteristics of the battery op 
erated lamps used in portable visual 
photometers are such that an error of 
one per cent in the current setting may 
make an error of as much as 10 per cent 
in the footeandle readings. See para 
graph 1.5. 

The response of the eye is not uniform 
over the retinal surface. A concentric 
field tends to give results that are influ 
enced by this unevenness, whereas a split 
field tends to permit both halves to illu 
minate the retina symmetrically, thus 
giving a more accurate result. See para 
graph 1.4.4 

Extraneous light, reflected from an 
overeast cky, or produced by a store, gas 
station, or other lights in the vicinity, re 
quires careful attention in street lighting 
tests. Light from stores, ete., may be 
largely excluded by having an assistant 
stand where he will prevent such light 
from reaching the test surface. Measure 
ments should not be made when snow is 
on the ground because the reflections 
would introduce appreciable errors. 

The opposite condition oceurs when the 
operator casts a shadow on the test plate 
and thus exeludes some of the light from 
the equipment under test. The avoidance 
of shadows and exclusion of extraneous 
light requires alertness on the part of the 
test personnel. 

Calibration — The photometer, with its 
own test plate, should be calibrated 
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Figure 6. Locations of test stations 
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orders to Publications Department, Illuminating Engineering Society, 1860 Broadway, New York 23, N. ¥. 
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Council Executive Committee Meets in New York 


The 1.E.8. Council Exeeutive Commit 
tee met at the new offices of the Society 
New 


Braving New 


Headquarters, at 1860 Broadway, 
York City, on July 12. 
Walter Sturrock, 


Strong, Vice-President, 


York’s humidity were: 
President, E. M 
A. H. 
R. F. 
Hinckley, Executive Secretary, and C. E 
Ellis, Man 


ager. 


Manwaring, General Secretary, 


Hartenstein, Treasurer, A. D 


Advertising and Promotion 


A report from the General Board of 


Examiners reported the election and 


transfer of 90 Associate Members and 
12 Students, and 
proval of 8 Members. 
by the 


brings the membership figure to date, to 


recommended the ap 
Favorable action 
elections, 


Committee on these 


those shown in the following tabulation 


July 12, 


September 30, 
1950 1951 


TO57 7166 


‘Total Membership 
12 Members Emeritus 

41 Fellows 42 
1610 Members 1709 
5005 Associate Members 5174 
369 Student Members 209 


Includes 10 Fellows of the Society 
Committee reports presented included 
statements from the Finance Committee, 
Publications Committee, Local Activities, 
The latter 


recommended for election a new Sustain 


and Sustaining Membership. 


ing Member: 


New York State Electric 
62 Henry St 

Binghamton, N. Y 
Earl C. Edwards 


& Gas Corp 


Official Representative 


The Publications Committee, C. E 
Ellis, Advertising and Promotion Man 
distribution 
plans for the IES 


Lighting Handbook. He further reported 


ager reporting, outlined 


forthcoming new 
the printing of a complete Directory of 
L.E.S. 


bers at $2.00 a copy. 


Membership, available to mem 
Action was taken 
to make this Directory available to non 
members also. 
Excellent 
Branches were reported by 
Chairman of the 
mittee. He 


programs by Student 
E. M. Strong, 
Local Activities Com 


mentioned also evidence of 


aveust 1951 


prospective new Chapters at several 
points in the country, including Phoenix, 
Arizona, Atlantie City, N. J., 
Okla., further effort to 


ward new Chapter development would be 


and Tulsa, 


indicating that 


recommended to the incoming Local Ac 


tivities Committee 


Philadelphia Section 

Fall Course Announced 

Illumi 
1951 


1952 has been announced 


A course in Fundamentals in 
nation to be held next October 4, 
to March 13, 
by the Philadelphia Section, I.E.S 


for the comprehensive lighting course are 


Plans 


already completed, and notices mailed, 
as early as last May. 

Co-sponsor with the Philadelphia See 
tion will be the Spring Garden Institute, 
in whose evening School classes will be 
held Thursday evenings for 20 sessions 
Tuition for the course is $25.00. 

Problems listed for discussion include: 


October 4 Vision, Dr. Geo. 


8S. Crampton, Ophthalmologist 


Light and 


October 11—Light Standards and Termi 


nology, George E. Shoemaker, Phila 


delphia Electric Company. 
October 18 Measurements, Leo 


Duval, Sylvania Electrie Products, Inc. 


Light 


October 25 Robert 


Electrie Company. 


Light Control I, 


Herr, Philadelphia 
(Glare 
Electric 


Light Control IT 
Philadelphia 


November 1 
Robert 
Company. 


Herr, 


Sourees I, A, 8. 


General Electrie Company. 


November 8—Light 


Turner, 
Sourees II, A. 


Electric Company. 


November 15—Light 


Turner, General 


Auxiliary Equipment & 
for Sources, W. N. 


November 29 
Cireuit Harrison, 


Philadelphia Electric Company. 


Color and Lighting, G. W. 
Philadelphia Electric 


December 6 
Wagner, Com 

pany. 

Review, A. 8S. Turner 


Eleetric Company 


December 13 
General 
January 3—Lighting Caleulations, R. H 


Beisswenger, Silvray Lighting, Ine 


TELECAST 


' &bL & Ge ae 
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Light for Office, C. C. Shot 


Electrie Company. 


January 10 

well, Philadelphia 
School, C. C. 
Electric 


Light for 
Philadelphia 


January 17 
Shotwell, Com 
pany. 

January 24 Robin 
Adair, Westinghouse Electric Corpora 


tion. 


Light for Selling, 


31—Light for Manufacturing, 
Philadelphia Electric 


January 
A. A. 
Co 


Brainerd, 


February 7—Street Lighting, R. M. Hoot, 
Philadelphia Electric Company. 
February 14—Lighting Surveys, M. N. 
Flynn, Philadelphia Electric Company. 
of Equipment, 
Electric 


February 28—Selection 
Pp. B 
pany. 

March 6 
Howard 


Thorne, General Com 


Economics and Maintenance, 
Miller, Utilities Engineering 
Company. 
March 13 
maker, Philadelphia Electric Company. 


Review, George E. Shoe 


Job Opportunities 
In the Illumination Field 

A survey of job opportunities in illu 
mination was undertaken recently by the 
I.E.8. Student Branch at the City Col 
lege of New York. The results of their 
project were presented in a formal re 
port to the Board of Managers of the 
LES. New York Section. 

The 


determine the employment 


purpose of the survey was to 
situation in 
Iilumination and the allied fields, and to 
obtain positions for the graduating mem 
C.C.N.Y. Student 


and to relate to all other interested par 


bers of the Branch, 
ties the possibilities of making a eareer 
in the field of illumination. 

In order to perform the survey a list 
of utility and manufacturing organiza 
tions was compiled from the list of Sus 
taining Members published by the Iu 
minating Engineering Society. 

To each of these organizations, a letter 
resumé was 


of application and concise 


mailed, each outlining the applicant’s 
was the 
letter 
rather than the 


better 


illumination. It 
that 


background in 


group's opinion sending a 


applying for a position 
usual would 


this 


questionnaire serve 


purpose, thus placing the activity 
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th 


the 


persona was felt 


ompany receivin such a 


and resumé, would then give a 


this 


job possibilities. In 
) 


responses might be ol 


etual, and not theoreti 
d be 


number o etters sent 


und ¢ 


made 
through 


s country mada was 315 


letters, sent, 137 replies were 


ne month 


portunities are in the East and Mid-west 


sections of the United States 


After considering all the replies, the 


conclusions drawn by the C.C.N.Y. Com 


outlined in their formal re 


that 


mittee, as 
port were 
1) It is not wise to concentrate solely on 
the field of lighting for future employ 
ment, but to diversify your education in 
other fields as well, such as power, com 


munications and the field of sales engi 


These organizations realize to a iarger 
extent the need of technical men. 

e) The shows that the 
in the large majority, reject the idea of 
This 
seems to agree with the recent article in 
Electrical World April 


3, 1951, 


survey utilities, 


hiring recent graduates. opinion 
publication of 
that the 


their 


which states utility 


organizations are losing oppor 


tunity at the last large graduating class 


of engineers. The article relates that the 


utility companies are losing graduates to 


back 
put 


neering Thus with a diversified 


. : the higher paying private industries and 
ground of this type, the adage of ‘*‘ . pa; i 


basket’? the only cure would be that the utilities 
masaKet 


ting your eggs in one will not 
raise their minimum wage and start an 


apply 
b Although the 
had offers, it 
that a 


ceived ficiency of 40,000 engineers by 
in finding employment in the field ¢ 


extensive program to train engineers in 


minority 
should be 


letters re 


of the replies with an 


eye to the 
The 
will be a de 
1954 

That the fields of light and power are 
the that the 


power and lighting 


concrete noted shortage of technical men 


that 


future 
large majority of the estimates are there 


contained encouragement and ad 
vice 
‘ The 


companies 


viewpoint of the majority of the related in respect utilities 


could well be changed con are eager to hire men who major in 


technical 
the field 


been only 


background in 
that 
should by all 


erning the employment of and have a good 


help The 
should 
through the 


power 


manufacturers in thus it is essential 
realize that it 
nid of the 
lighting that the rapid expansion of the 
lighting taken The 


attitude of one large utility that lighting 


illumination ; 
has students taking 


take a 


power 


technical men in means general course in illumi 


nation 

The committee 
were: Arnold Sher, 
Daly, 


Giordiano, 


members of the con 
ducting the 
Walter Novik, Alvin 
Blummenstock, Paul 
Sisskind. All are 
the City College of New York, and mem 


LES Branch at 


industry has place 


survey 


rritoria is not an engineering function is not Alexander 


States and only incorreet, but will be very costly to Stanley 


them in the future graduating seniors of 
That 


ment 


where the greate 


illumina d most of the offers for employ 


data, it Student 


bers of the 


C.C.N.¥ 


manufactur 
in the field 


eame from the largest 


yment op rs and utility organizations 


1.L.E. Merit Award Committee 
Now Mailing Entry Applications 
Application blanks are now available 
for the 1952 Merit Award 
the Fourth 
Lighting Exposition, to be held in Cleve 
land, Ohio, May 6-9, 1952. Deadline for 
the competition is January 31, 1952. 
The Merit Award 
signed to afford an 
tunity to receive high indusiry recogni 


Competition 


sponsored by International 


Competition is de 

important oppor 
lighting installa 
Seal Awards, 


for outstanding 
with 25 Gold 
Merit 


entries 


tion 
tions, and 


additional Award Certificates. 


Successful will be exhibited in 
the Court of Honor at the Fourth I.L.E 
and some $2,500 in cash prizes will be 
awarded 

G. T 
Award Committee, urges prompt appli 
eation for official entry blanks which are 


Morrow, Chairman of the Merit 


now available 

Requests for and 
copies of official rule booklets should be 
addressed to: Merit Award Competition, 
4th Lighting Exposition 
and Conference, 326 West Madison St., 


Room 818, Chieago 6, Tlinois. 


THE HIGHLY SUCCESSFUL Lighting for Mobilization meeting held May 25 
by the Milwaukee Section was under the guidance of (left to right) Earl Aik, 
Program Chairman; I. L. Illing, Sessions Chairman; and C. N. Laupp, Regional 
Vice-President and Milwaukee Section Chairman. 
total attendance of 180 were industrial users of lighting equipment. Dinner was 


application blanks 


Over sixty per cent of the Sotaunetional 


held in the Hospitality Room at Blatz Brewing Company. 
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Brightness Engineering! 
Design for a new head for use with 
high brightness ratios, drawn by Louis 
J. Riegert, Twin City Section submit- 

ted by L. B. Paist. 


Plant Maintenance Show 
To Be Held in Philadelphia 
The Plant 
of the industrial expositions, will be held 
1952. 


Maintenance Show, newest 
at Convention Hall, January 14-17, 

The displays are expected to cover an 
of the first 


more than 200 com 


area almost four times that 
1950 with 


panies expected to participate. 


show in 


Concurrently 
Plant L 
Morrow, consulting editor, Factory Man 


with the show will be the 
Maintenance Conference, L. C 


agement and Maintenance, serving as 
chairman 

hotel 
information may be obtained from Clapp 
& Poliak, Inc., 341 Madisor 
New York, N. Y., the exposition manage 


ment 


Advance registration cards and 


Avenue, 


Fluorescent Lamp 
Standards Available 


After five years of study and investi 


gation, standards of interchangeability 
for 30 different types and sizes of fluo 
reseent lamps have just been approved 
by the Stand 
Street, 


standards 


American 
ards Association, 70 East 45th 
New York 17, N. Be These 


make it possible for consumers to specify 


and published 


a lamp of a given type with the assur 
that of the 


manufacturers will be mechani 


ance lamps made by any 
various 
and electrically interchangeable 

fully each 


lamp under the headings 


eally 

These standards describe 
lamp designa 
tion, dimensional characteristics, operat 
ing characteristics, and starting require 
The lamp dimensions listed are 
those necessary for drawing 
the manufacture of lamp holders, light 


ing fixtures, and lighting installations. 


ments. 
plans for 


Continued on page 9A) 
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LIGHTING CALENDAR 


Society Events 


August 27-30, 1951 Iuminating Engi 
neering Society, National Technical Conference 
Hotel Shoreham, Washington, D. ( 

October 11, 1951 
Council, New York 
Movember 8, 1951—Meeting of 1.E.S 
cil Executive Committee 


December 13, 1951——Meeting of 1.E.S. Na 
tional Council, New York, N. Y 


January 10, 1952 


Executive Committee. 


Meeting of 1.E.S. National 


N. ¥ 


Coun 


Meeting of I.E.8. Council 


Pebruary 14, 1952-——Meeting of I1.F.S. Na 
tional Council, New York, N. Y 


March 13, 1952 


Executive Committee 


March 13-14, 1952-—South 


gional Conference, San 


Meeting of L.E.8. Council 


Coast Re 
Calif 


Pacific 
Francisco 


March 20-21, 1952 — Pacific Northwest Re 


gional Conference, Vancouver, B. ( 


March 31, 1952 
Council, Chicago, Ill 


April 6-8, 1952—Southwestern Regional Con 
Hotel Tulsa Okla 


Meeting of 1.E.8. National 


Tentative) 


ference Tulsa 


April 20-22, 1952 


Hermitage 


Southern 
Hotel 


Regional Con 


ference Nashville, Tenn 


April 30- May 2, 1952 
Hotel 


Canadian Regional 


Conference General Brock Niagara 


Falls 
May 5-6, 1952 


Statler 


Regional Con 
Ohio 


Great Lakes 


ference Hotel, Cleveland 


May 8, 1952—Meeting of 1.E.S 
ecutive Committee 


May 22-23, 1952 — Fast ( 
Webster Hall 


June 12, 1952 
New York, N. Y 
June 19-20, 1952 
Conference, Hotel 
July 10, 1952 Meeting of 
Executive Committee 

September 8-13, 1952 Illuminating Engi 
neering Society. National Technical Conference 
Edgewater Beach Hotel, Chicago, Ill 


Council Ex 


entral Regional Con 


ference Hote Pittsburgh, Pa 


Meeting of I.E.8. Council 


Regiona: 
Mass 


Northeastern 


Preston, Swampscott 


1.E.8. Council 


Industry Events 


August 20-23, 1951 — Pacific General Meet 
ing, American Institute of Electrical Engi 
neers, Multnomah Hotel, Portland, Ore. 
September 11-20, 1951 — Building Research 
Congress, London, England 

September 17-20, 1951 — International Mu 
nicipal Signal Association, 56th Annual Meet- 
ing. Mark Hopkins Hotel, San Francisco, 
Calif 

September 24-27, 1951-22nd Annual Meet 
ing, Institute of Traffic Engineers, Ambassador 
Hotel, Los Angeles, Calif 

September 25-28, 1951 — Fall Meeting, The 
American Society of Mechanical Engineers, 
Hotel Raddison, Minneapolis, Minn 
September 26-28, 1951 Annual 
Canadian Electrical Manufacturers 
General Brock Hotel, Niagara Falls, Ont 
October 1-3, 1951—Eastern Section, Inter- 
national Association of Electrical Inspectors, 
Chalfonte-Haddon Hall, Atlantic City, N 


Meeting 
Ass'n 


TELECAST 


American Physical So 
Fourth Conference, 
Sche 


October 4-6, 1951 
ciety, Gaseous Electronics 
General Electric Research 
nectady, N 


Laboratory 


October 8-12, 1951— 39th National Safety 
Congress & Exposition of the National Safety 


Council, Chicago, IN 


October 9-10, 1951 
fication Conference 
Ohio 
October 
Contractors 
Shoreham Hotel 
October 10-13, 1951 The Electrochemical 
Society, Inc., Semi-Annual Convention, Statler 
Hotel, Detroit, Mich 

October 10-13, 1951 International 
ciation of Electrical Leagues, Annual Confer 
Roosevelt Hotel, New Orleans, La 


National Farm Electri 
Hotel Gibson, Cincinnati, 


Electrical 
Convention, 


9-12, 1951 — National 
Associations, Annual 
Washington, D. C 


Asso 


ence 


October 15-17, 1951 — International Associa 
tion of Electrical Inspectors, Southern Section 
Meeting, Hotel John Marshal! 


23rd Annual 
Richmond, Va 


October 15-19, 1951 — Fall 1951 Convention 
of the Society of Motion Picture and Tele 
vision Engineers, Hollywood-Roosevelt Hotel 


Hollywood, Calif 
October 22-24, 1951—33rd Annual Meeting 


American Standards Ass'n, Waldorf-Astoria 
Hotel, New York, N.Y 


October 22-24, 1951 National 
Conference Annual Conference 
Beach Hotel, Chicago, IN 
October 22-26, 1951 — American Institute 
of Electrical Engineers, Fall General Meeting, 
Hotel Cleveland, Cleveland, Ohio 

October 28-31, 1951 
of Electrical Distributors, Board of Governors, 
The Homestead, Hot Springs, Va 


Electronics 
Edgewater 


National Association 


Movember 12-15, 1951 — National Electrical 
Manufacturers Association, Chalfonte-Haddon 
Hall, Atlantic City, N. J 


Movember 25-30, 1951 — Annual Meeting, 
The American Society of Mechanical Engi 


neers, Atlantic City, N. J 


December 2-5, 1951 — American Society of 
Refrigerating Engineers. 47th Annual Meeting 
Hotel Roosevet, New York, N. Y 

December 5-7, 1951 — Annual Meeting, Na- 
tional Association of Manufacturers, Waldorf 
Astoria Hotel, New York, N. Y 

January 6-12, 1952-—— The 4th Pan Ameri 
ean Congress of Ophthalmology, Del Prado 
Hotel, Mexico City 


January 14-17, 1952 
Hall 


Plant Maintenance 
Philadeiphia, Pa 


Show, Convention 


January 21-25, 1952-—-Winter General Meet- 
ing, American Institute of Electrical Engi 
neers, Hotel Statler, New York, N. Y 

March 10-13, 1952 National Electrical 
Manufacturers Ass'n, Edgewater Beach Hotel, 
Chicago, I 
April 1-3, 
Sales Conference 
May 6-9, 1952 
ing Exposition & 
Auditorium 


1952 — Edison Electric 
Chicago, IN. 


Institute, 


Fourth International Light 
Conference, Cleveland Mu 


nicipal Cleveland, Ohio 


June 23-27, 1952 — Summer General Meet 
ing. American Institute of Electrical Engineers, 
Hotel Nicollet, Minneapolis, Minn 

August 19-22, 1952 — Pacific General Meet 
ing, American Institute of Electrical Engi- 


neers, Phoenix, Arizona 
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Our customers have sold us on our troffer line! 
They say: “It's Number One everywhere — 


in quality, comprehensiveness, and price. It's 


great!” 


Look how easy it is to install and maintai 
GUTH Troffers: > 


SIMPLE, 

ONE-MAN INSTALLATION 
place the exclusive GUTH 
QM brackets in the ceiling. 
Then one man can push the 
Troffer into place. Brackets 











grip the Troffer automati- 
cally, allowing it to be ad- 
justed for perfect fit and 
fastened with wing nuts. 
That's all —simple, isn’t it? 





MODULAR LENGTHS 
WITHOUT TRIMMING 
Troffers fit ceiling block 
openings in lengths of 2’, 
4’, 5', &, and 8". 








WIDE OPEN WIREWAY 
wires are pulled through 
quickly and easily. How 
the contractor loves this 
feature! 














Write for 
Bulletin 869-1. 


LIGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
leader >i; Lightirg france 19°02 


MONEY-SAVING MAINTENANCE 


glass framed and eggcrates 
are hinged for easy re- 
lamping and cleaning. 
Slide-in reflectors are easy 

to remove and replace — no 
latches or nuts to bother 
with. Ballast canbe replaced 

without removing fixture. 





UNBROKEN RIBBONS OF LIGHT 


no metal joints — no divider shadows. 


1-, 2-, 3- AND 4-LAMP SIZES 

all with the same cross section — may be 
combined for perfect fit in one “strip”. 
ALL POPULAR LIGHT SOURCES 

top lighting efficiency with Standard, 


Slimline, and Low Brightness lamps —in 
a total of 24 wattage sizes. 
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Continued from page 7A) 


The lamp types included are: preheat 
start, instant-start, single-pin hot-cath 
ode, bactericidal and cold-cathode elec 
trie discharge lamps, all in various lamp 
S1Zes, 

Copies of the standards for any of the 
various lamp sizes, may be obtained from 
the American Standards Association, 70 
East 45th Street, New York 17, N. Y., 


at 25 cents per copy. 


Officers Elected by 
Chicago Residential Lighting Forum 


Officers and Committee Chairmen hav: 


been chosen by the newest of the Resi ENROLLMENT of eighty professional women from thirty-two states, Denmark 
dential Lighting Forums—Chicago. They 4 the Netherlands attended the two-day Home Educators Lighting Conference 
are: in Cleveland. 


Chairman— Wu K. LeBold. University of 
Illinois 


Vice-Chairman—Lois Fetherston, Architect. Home Educators Lighting Conference Visual demonstration highlighted the 


Secretary—Kerr Sanders, Chicago Lighting Holds Two-Day Session two-day concentrated program which was 
Institute . a mgs , developed by the Residence Lighting 

Executive Board—Ethel Lundquist, Lighto The Educators Conference, offered and - 
lier, Inc Mary Campbell, Public Service Co 
of Northern Ulinois; John Devereaux, Kohl 
Manufacturing Co.: E. F. McDonnell, Jr teaching profession held its 1951 confer 
Commonwealth Edison Co ence—fourth of its type—at Nela Park, 

Program Chairman—aAlbert Kurtzor loko - 
Manufacturing Co 

Publicity Chairmar Robert Lee Genera ing the national convention of the Amer 


. Sect f the Engineering Department 
designed for Home Economists in the = wm “ 7 om 7 —_— 5 
of the General Electric Co. The subject 
material illustrated the principles and 


techniques of recommended home light 

Cleveland June 22 and 23, just preced . c 

ing practice in terms of human value. 

Electric Co H Emphasis was on the basic correlation of 
"al . 

Membership Co-Chairmen—Sophia Malicki — om 
Commonwealth Edison and Douglas Robinsor enrollment of 80 included professional 
Westinghouse Electric women from 32 states, as well as from 

Attendance and Reception—Jeanne Heidler 
Public Service Co. of Northern IMinois 


Economics Association. The F 
lighting to home making and family 


living 


Denmark and The Netherlands Telecast continued on page 11A) 


Installations to See When You Visit Chicago 


Class of Job Installation at Address Types of Lighting 


Sank First Nat’l. Bank Clark & Monroe Incandescent downlighting 
Bank First Nat’l. Bank Joliet, Illinois Louverall ceiling 
Bowling Alley Rival ’s Club 1425 N. Broadway, Joliet, Ill. Saw tooth ceiling with fluorescent 
Church Sinai Temple 5350 South Shore Dr Fluorescent coves and incandescent downlights 
Cosmetic Shop Helena Rubensteins 666 N. Michigan Fluorescent coves and downlighting 
Clothing (gen! Bonds 234 8. State Fluorescent louvered bays 
Clothing (women’s Marshall Field & Co State & Washington Indirect fluorescent 
Clothing Lytton ’s 112 N. Chicago, Joliet, Ill Fluorescent coves and incandescent downlights 
Drafting Room Ill. Bell Telephone 212 W. Washington Semi-indirect fluorescent 
Hardware Store Barrett Hardware 65 N. Ottawa St., Joliet, Ill Fluorescent with built in spots 
Jewelry Erwin Jewelry 110 N. Chicago St., Joliet, Il. Combination louvered fluorescent with recessed 
down lights 
Music Store Lyon & Healy 241 S. Wabash Custom built fluorescent suspended squares 
Office Commonwealth Edison 72 W. Adams St., Rm. 1296M Surface mounted glass bottom fluorescent 
Restaurant Hotel Sherman Clark & Randolph Indirect fluorescent 
(Coffee Shop Colonial style incandescent and fluorescent cove 
Restaurant Pick-Congress Corp 500 8. Michigan Fluorescent cove 
Restaurant (Cafeteria) Walgreens 4 North State Incandescent downlights 
Restaurant (Cafeteria)  TIil. Bell Telephone 212 W. Washington Flush Troffers—-Fluoreseent counter lighting 
Restaurant (Cafeteria) Commonwealth Edison 72 W. Adams St Recessed Troffers 
Restaurant DeMets 135 8. State Reverse cove cold cathode ceiling slots 
(Luncheon Rm.) 
Schoolroom PF. E. Marsh School Cass & Eastern Ave., Joliet, Il. Direct-indirect two-lamp low brightness 
fluorescent 
Shoe Store Chandlers 131 8, State Pin hole spots, recessed louvered slimline 


Streetlighting Chicago 1600 N. Lake Shore Dr Mercury vapor 


Streetlighting Kankakee, Illinois Court St Mereury vapor 
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NOW! GE BALLASTS ARE SOUND RATED" 


*SOUND-RATING: G. E.’s new classification of ballasts to 
guide you in the correct application of fluorescent fixtures. 





Ok MACE) Se-telti lem 7 wal. ice’ fe) -4,. 6 


if THIS IS YOUR APPLICATION ... 


AND YOUR AVERAGE AMBIENT NOISE LEVEL IS HERE’... 


USE A BALLAST 
WITH THIS 
SOUND RATING 





Broadcast Studio 
Church 
Country Residence 


20-24 decibels 





Evening School | 
City Residence 26-30 decibels 


Quiet Office | 





Average Residence 
Public Library 
Study Hall 


32-36 decibels 








Classroom 
Professional Office 


38-42 decibels 





Noisy Residence 
Business Office 


44-48 decibels 





Store 
Noisy Office 
Factories 








50-62 decibels 





* Average ombient noise levels in decibels, measured with standard 40-decibel weighting network. 


A new tool to help you build greater customer 


satisfaction by minimizing noise complaints 


Every fluorescent ballast has a normal, magnetic hum. But now, for the 
first time, you can know the relative sound level of the ballast before 
you buy. For G-E engineers have pioneered a system for measuring 
ballast sound levels accurately. These measurements have led to six 
classifications: from “A”—extremely quiet, to “F”—quite audible. This 
means that you know, before installation, which ballasts are right for 
any given application —whether it be church, school, noisy factory 
area, or any one of a wide range of other locations. 

Take the first step toward eliminating customer complaints about 
objectionable noise. Write for GEA-5672, a four-page bulletin which 
explains Sound Rating in detail. A reprint of recent technical informa- 
tion (GER-36) is also available. Write Section 412-93, General Electric 
Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


412-93 
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OHIO VALLEY Section extension meeting in Dayton, Ohio, celebrates that city’s 
new mercury vapor street lighting installation. Displaying a picture of the instal- 
lation is, left, J. Bosway and, right, H. 8. Nonneman. 


Dayton Hosts to 
Ohio Valley Section Meeting 


Ohio 


tion of its new downtown mercury vapor 


Dayton, celebrated the comple 
street lighting installation June 20, with 
a big dinner meeting sponsored jointly 
by the 1L.E.8. Ohio Valley Section, Day 
ton Chapter of A.L.E.E 
Safety Council. H. 8. 


Representative of the 


and the Dayton 
Nonneman, Mu 
nicipal Dayton 
Power & Light Co. and LE.S. member, 
acted as toastmaster. 

Speakers at the included 
Mayor L. W. 
F. Dickerson, 
Small Apparatus Division, General Elec 
tric Company, and Kirk M. Reid, Street 
Lighting expert of General Electric Com 
Nela Park, Cleveland, Ohio. Dr 
Dickerson and Mr. Reid are both LES 


meeting 
Lohrey of Dayton, Dr. A 
River 


Manager, Lynn 


pany, 


members. 
Following the talks the group of 150 
adjourned to a 


members and 


blocked-off section of one of the streets 


guests 


recently lighted to view operation of the 
lighting and witness the use of the latest 
General Eleetric mobile recording foot 
candle meter equipment. 

The 


illustration is in a five-mile-square down 


newest installation shown in the 


town section covering ten of the city’s 


main streets. Six hundred mercury 


vapor lamps have been installed at 28-ft 


mounting heights on existing and new 


steel According to safety 


officials and representatives of the Day 


poles. city 
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ton Power & Light Company, this is the 
largest, most complete installation of its 
kind in any city of comparable size in 
the country. 

The 


descent 


new units replace 561 old incan 


fixtures and are equipped with 
Illumination level 


20,000-lumen lamps 


has been increased from .76 to 3.0 foot 


candles — almost 400 per cent 


Flashlights Work Under Water 


Virtually any 
ated 


flashlight can be oper 


successfully under water in the 


event of an emergency, such as a drown 


ing, or the loss of a valuable ring, ac- 


cording to Gwilym F. Prideaux, minia 
ture lamp specialist for General Electric 
realize this little 


Co. Failure to known 


fact means the loss of 


for the 


often precious 


time in the search body of a 


drowning person, he said. 

If the water is reasonably clear, it is 
possible for a diver to see a ‘‘ consider 
able distance’’ with the aid of a five-cell 
flashlight. In the 


muddy, however, even the most 


event the water is 
power 
ful diving lamps, such as one of 1000 


watts, will throw a beam only a few 
feet. 

Mr. that for 
results the cover glass of the searchlight 
should be and the bulb 


not be lighted until submerged. 


Prideaux cautioned best 


broken should 


See list of Sustaining Members 
beginning on page 14A 
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NEW MEMBERS 








At the meeting of the Council Execu 
New York City 
following 


tive Committee held in 


on July 12, 1951, the were 


elected to membership: 


Beitish COLUMBIA SEOTION 


issociate Members 

Sinclair, K. I., Consolidated Mining & Smelt 
of Canada, Ltd., Trail, B. C 
Ackland & Associates 


ing to 
Williams, E. ¢ Eric 
Ltd., Vancouver, B. ¢ 


CAPITAL SEOTION 
Member 
Rubel, W. I Guy B 
Washington, D. C 
Associate Members 
Cohen Albert 
Washington, D. ¢ 
Gibson, Mrs. Audrey L., Westinghouse Ele< 
Washington, D. C 
Post Office Dept 


Panero Engineers, Inc., 


National Bureau of Standards, 


trie Corp 
Woody. R. P 


Dd. ¢ 


Washington 
CAROLINAS CHAPTER 
Associate Members 
Butler, S. M Sr 
Lincolnton, N. ¢ 
Butler, S. M Jr 
Charlotte, N. ¢ 


Butler Mfg. ( 


Butler Mfg. Co. Ine 


CENTRAL New YorK CHAPTER 
issociate Member 
Platt, N. I St 


N.Y 


John & Platt, Binghamton 


CHuiIcaGco SECTION 
Associate Members 
Buehler. E. F., J. ¢ 
Peoria, In 
Butler, C. M 
I) 
Cariton, G A Guy 


Schaefer Electric, Inc., 


Jefferson Electric Co., Bellwood, 


Cariton Electric, Bloom 
ington, Il 
Connell, F. K 
York, N.Y 
Davis, E. H., Foster Electric Co 
Dunne, E. J A. O. Smith 

Il 
Grrawey ‘ A 


Holophane Co Ine New 
Peoria, Il 
Kankakee 


Corp 


Fred \ Grawey Electric 
Peoria, Ill 
Hutt, G. J 
Leonard ~~ * 
Peoria, It 
Marks. 
I 
Martin, W. J 
cago, Ill 
Waddell, R. H 
Inc., Peoria, In 


Peoria, I 
Tractor Co 


Graybar Electric Co 
Caterpillar 
Gerald, Electric 


Supply Co., Chicago 


Champion Lamp Works, Chi 


Sylvania Electric Products, 


CLEVELAND 
Student Member 


Wirth, F. T 


Cleveland 


SECTION 


Case Institute 


Ohio 


of Technology, 


CONNECTICUT SECTION 
Associate Members 
J. N., Ir., Graybar Electric Co., Inc., 
Haven, Conn 
Cronin, G. R 33 
Conn 


Conway 
New 
Center St Waterbury, 
CORNHUSKER CHAPTER 

Associate Member 
Pearson, H. A., 201 8 
Minn 


Hiawatha, Pipestone 


EASTERN PENNSYLVANIA CHAPTER 

Associate Members 

Botvinick 
ing, Pa 

Root, J. M., Sylvania Electric 
Philadelphia, Pa 


Samuel, All Brite Light Co., Read- 


Products, Ine., 


FLORIDA CHAPTER 
Associate Members 

Healy, J. L 
Beach, Fla 
Keesler, A. J., Westinghouse 
Co., Tampa, Fla 


Newcomb Electric Co., Daytona 


Electric Supply 


(Continued on page 29A) 
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KEYS provided by ART bd ETAL to spec 
specification writing and installation planning for all types of 


INCANDESCENT LIGHTING 


key 4 
CROSS SECTION 
DETAILS 


Write on your letterhead for free 
Catalog, INCANDESCENT UNIFIED LIGHTING 


THE ABT METAL company - cieveranp 3, onto 


Manufacturers of Unified Lighting Equipment for Office, Store, School, Hospital and Hotel 





Art Metal Unified Lighting standardizes the design, style and finish of each unit, to achieve an architecturally integrated installation. 
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a As a result of a continuing effort to give you new 

A N N Oo U N C | N ry © and better lightingware, Corning research has de- 
' veloped three new additions to the Corning line. 

. F Like all Corning Engineered Lightingware, they 

Thr ee New Additions To provide maximum efficiency, effective light control, 

and design flexibility. The coupon below will bring 


Corning Engineered Lightingware you complete information on these important new 
products. Mail it today. 


ective- tot 
3 jengths ¥P 


r 
CORNING GLASS WORKS, Dept. 1E-8, Corning, N. Y. 


Please send information on: 
Corning Crysta-Lite (CD Albo-tite Pattern 99 


CORNING GLASS WORKS Oo 
() PYREX brand Diffusing Gloss Pattern 12 
CORNING, NEW YORK stene Title 


1851 Coonieg meand research ix Clas \951 


Addr 
ity 
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SUSTAINING MEMBERS 


Acme Electric Corp 
y 


Advance Transformer Co 
2 W. Catalpa Ave., C? 


Alabama Power Co 
Birmingham, Ala 


All Bright Electric Products Co 
$917.25 N. Kedzie Ave.,Chicago 


Aluminum Company of America 

Gulf Building, Pittsburgh 19, Pa 

Amalgamated Electric Corp., Ltd 

MM Pape Ave., Toronto, Ont., ¢ 


American Concrete Corp 
4727 North Lamon Ave., ¢ 


American Fluorescent Corp 
‘ Broadway, Chicago, I 


American Stee! and Iron Works 


South Lowe Ave., Chicage 


American Sterilizer Co 
Eric, Pa 


Appleton Electric Co 
729 Wellington Ave., Chicago 


N 


Arkansas Power G Light Co 
Bide... Pine Bluff 


Simmons Nationa 


The Art Metal Co 


814 E. 40th St., Cleveland 5 


Bausch G Lomb Optical Co 
Rochester 2, N.Y 


Benjamin Electric Mfg. Co 
Des Plaines, I 


Biue Ridge Class Corp 
P.O. Box 631, Kingsport, Tenn 

Board of Water and Electric Light Commissioners 
116 W. Ottawa St, P.O. Box 570, Lansing 5 
Mich John D. Mainig 


Boston Edison Co 

%9 Boviston St., Boston 12, Mass 
Branham, Mareck G Duepner, inc 
7020 Walker St., St. Louis Park 
Minn Ce 


Minneapolis I 
H. Branham 


Bright Light Reflector Co., Inc 
Fairfield & State, Bridgeport 5, Conn 
British Columbia Electric Rwy. Co, Ltd 
70 Dunsmuir St., Vancouver, B. C., Canada 
H.N. Walter 


Brockton Edison Co 

% Main &., Brockton 67, Mass 
Edward F. Caldwell & Co., Inc 

101 Park Ave., New York 17, N.Y 


California Electric Power Co 
P.O. Box 512, Riverside, Calif 





Note: Names of Official Representatives 


appear in italics 


Sustaining Vembers 
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Calpa Products Co 
4116 Chester Ave., Philadelphia 4, Pa 
Paul C. Calissi 
Cambridge Electric Light Co 
46 Blackstone St., Cambridge 39, Mass 
Reginald H. Bowman 


Canadian General Elec. Co., Ltd. 

212 King St., Toronto, Ont R.M. Love 
Canadian Laco Lamps, Ltd 

745 Guy S&t., Montreal, Que 


Canadian Line Materials, Ltd 
Postal Station H, Toronto 15, Ont., Canada 


L. E. Messinger 


Central Hudson Cas and Elec. Corp 
0 Market St., Poughkeepsie, N. Y H. E. Dexter 
Central Iilinois Light Co 


$16 Jefferson Ave. S., Peoria 2, Il! 


Central Ilinois Public Service Co 
607 E. Adams St., Springfield, 1! B._L. Palm 
Central Maine Power Co 
9 Green &., Augusta, Maine Roland W. Hess 
Central Power G Light Co 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 
Champion Lamp Works Div. of Consolidated 
Electric Lamp Co. 
600 Broad St., Lynn, Mass Ellery H. Raddin 
Cincinnati Gas G Electric Co 
Fourth & Main Sts., Cincinnati 1, Ohio 

J. R. Hartman 


Circlite Corp 
18 So. Clinton St., Chicago, Ill George Gomberg 
City of Burbank, California Public Service Dept 
74 W. Magnolia Boulevard, Burbank, Calif 
J]. H. McCambridge 


City of Glendale Public Service Dept 
119 N Glendale 6, Calif 
H. E. Gulick 


Glendale Ave 


City of Riverside Electric Light Dept 
‘854 Mulberry St., Riverside, Calif 
1 rave 


City of Seattle, Dept. of Lighting—Puget Sound 
1015 Third Ave., Seattle 4, Wash P. C. Spowart 


City ef Tacoma, Light Division 
402 City Hall, Tacoma 2, Wash Roy H. Weston 


The Cleveland Electric Illuminating Co 
75 Public Square, Cleveland 1, Ohio 


R.C. Hier 


Clyde Porcelain Stee! Corp 
2211 Birdseye St., Clyde, Ohio 


Colonial Premier Corp 
4166 W. Superior St., Chicago 10, Il) 


Columbia Electric G Mfg. Co 
1024 West Ide Ave., Spokane, Wash 
Walter A. Toly 


Commercial Light Co 
S41 W. Washington Bivd., Chicago, Il! 


Michael R. Fine 


Commonwealth Edison Co 
2 W. Adams St., Chicago 


The Connecticut Light G Power Co. 
250 Freight St., Waterbury 91, Conn 
Robert G. Ely 


Consolidated Edison Co. of N. Y., Inc 

4 Irving Place, New York $, N.Y Cc. Miller 

Consolidated Gas, Elec. Light G Power Co. of 

Baltimore 

100 W Baltimore |, Md 
M.C 


Lexington St 
4lbrittain 


Consumers Power Co 
212 Michigan Ave. W., Jackson, Mich. D. E. Karn 
Consumers Public Power Co 

1452 25th Ave., Columbus, Nebr W. H. Sinke 
Corning Class Works 

Corning, N.Y 1.8. Tylor 
Coyne Electrical School, Inc 

500 So. Paulina St., Chicago 7, Il! John Hanan 
Crescent Electric Supply Co 
765 lowa St., Dubuque, lowa B. Schmid 
Crouse-Hinds Co 
Syracuse |, N.Y 1. H. Clarke 
Crouse Hinds Co. of Canada, Ltd 

7 Labatt Ave., Toronto, Ont F.R. Jeffery 
Curtis Lighting, Inc 

6135 W. 65th St., Clearing Station, Chicago 38, 

1. Darwin Curtis 


Curtis Lighting of Canada, Ltd 
195 Wicksteed Ave.,Leaside, Toronto 12, Ont 
H.L. Wright 


Cutler Light Manufacturing Co 
2026-28 N. 22d St., Philadelphia 21, Pa 
Robert T. Cutler 


Dallas Power G Light Co 
1506 Commerce St., Dallas 1, Texas W.G. Moore 
Day-Brite Lighting, Inc 

5401 Bulwer St., St. Louis 7, Mo D. J. Biller 
The Dayton Power G Light Co 
25 No. Main St., Dayton, Ohio H.S. Nonneman 
Dazor Manufacturing Corp 

4483 Duncan Ave., St. Louis 10, Mo P. L. Read 


Delaware Power G& Light Co 
600 Market St., Wilmington 99, Del 
W.A.F. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bur. of Power G& Light 

Box 3669, Terminal Annex, 207 So. Broadway, 
Los Angeles 34, Calif C. P. Garman 


Detroit Edison Co. 


2000 Second Ave L. E. Tayler 


Detroit 26, Mich 
Detroit Electrical Contractors Association 

627-628 Hotel Book Cadillac, Detroit 26, Mich 
Carl J. Schoeniger 


Detroit Stee! Products Co 
2250 E. Grand Bivd., Detroit 11, Mich 


W. Clifton Randall 


E. |. duPont de Nemours G Co., inc 
(Fabrics G Finishes Div.) 
Wilmington 98, Del W. Quisenberry 
E. |. duPont de Nemours G Co., Inc 
Polychemicals Dept 
Wilmington 98, De! R. E. Leary 
Duquesne Light Co 
435 Sixth Ave., Pittsburgh 19, Pa G. W. Ousler 
Duro Test Corp. 
2321 Hudson Blvd., North Bergen, N. J 

James L. Cox 


Eastern Fixture Co., Inc 


170 Vernon St., Boston 20, Mass Louis Gilman 


(Continued on page 164A) 
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~ fj JOB-RATED 
industrial 
lighting 
units 


there’s a DYNALITE 
that’s production-right 


for every = : ae - 





THE COMPLETE, UNIFORM, IN-STOCK 
INDUSTRIAL LIGHTING LINE 


@ 6 LAMP TYPES AND SIZES 
e 4 LAMPHOLDER TYPES 
e 3 SHIELDING TYPES 
@ 2 REFLECTOR TYPES 


You name the job—there’s a new 
MITCHELL [Industrial Lighting unit designed 
to put the right light over any production 
operation. There’s nothing likethe 
Dynalite Line—an unprecedented range of 
82 Job-Rated lighting units you can specify THE RIGHT UNIT FOR EVERY JOB 
with confidence for superior light in every 
working area. Advanced features, precision 4,5,8.and10 foot lengths...2 
construction for easy installation and main- 3. and 4 lomp units... single 
tenance, built-in hfetime durability —that’s londem ene combination 
Dynalite—the complete answer to today’s ee oF one 
industrial lighting needs. Get all the details 
on this outstanding line now! Z 


nate-spaced lighting. Contin 

vous uniform wireway chan 

nel for easy planning of any 
installation light-rated 


for the job 


COMPLETE ILLUSTRATED 


DYNALITE MITCHELL MANUFACTURING COMPANY 
CATALOG = 2525 N. Clybourn Ave., Chicago 14, illinois 


See how MITCHELL Dynalite custom- ' C0 Send Free descriptive catalog on MITCHELL 

fits any industrial lighting job. Send « +5 oe " , 

today for the Free Dynalite catalog — _— Dynalite” Job-Rated Industrial Lighting 
- 


packed with full technical detail that 
makes it easy to specify correct indus- Se 
trial lighting. Write for it now. ea al 





MITCHELL MANUFACTURING COMPANY 
2525 N. CLYBOURN AVE., CHICAGO 14, ILLINOIS 
in Canada: Mitchell Mig. Co., Utd, 1-25 Davies Ave., Terente 
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East Side Metal Spinning G Stamping Corp 
r sheth Ave., W., Linden, N. J 


Ebasco Services, Inc 
2 Rector St.. New York 6, N. ¥ 


Etongee Electrical Supply Co 
W. Washington Bivd., C) ago f 


Electrical Information Publications. Inc 
N. Carroll St., Madison, Wis. Leu 


Electrical Testing Laboratories. Inc 
th St. & East End Ave.. New ¥ K¢ 


Electric Supply Corporation 


W. Jackson Bivd., Chicago 


Electro Manufacturing Corp 
W. Fulton St... Chicag 


Electrolier Mtg. Company, Ltd 
249 Bower St... Montreal. O 


Ender Manutacturing Corp 
West St.. New York 


Electron Corp 
0 South Santa Fe, Littleton, Colo 
William 


Englewood Electrical Supply Co 
® 03 So. Halsted S&t., Chicago, I 


Fitchburg Gas G Electric Light Co 
537 Main &., Fitchburg, Mass 


Florida Power G Light Co 
Box 3100, Miami 50, Fia 


Fluorescent Equipment G Mfg. Co 
Cleveland 14, Ohio 
leonard 


2570 Superior Ave 


Fivorescent Fixtures of Calif 


5520 18th St., San Francisco 


Fluorescent Maintenance Co., inc 
1480 S. Robertson Bivd., Los Angeles 35, Calif 
Leonard K. Black 


Fluores-O-Lite Co 


Evans Terminal, No. Broad St 


Hillside, N. J 
Meyer H. Silvermar 
The Fostoria Pressed Stee! Corp 

Fostoria, Ohio 


H. A. Framburg G Co 
5520.28 Carroll Ave., Chicago 24, Ill 


Stanley A. Framburg 


The France Mfg. Co 
0325 Berea Rd 


Cleveland 2, Ohio 
The Frankelite Co 
1425 Rockwell Ave., Cleveland 14, Ohio 

Dave Franke 


Franklin Design Service, Division of 

Safeway Stores, Inc 

4th & Jackson Sts., P.O. Box 660, Oakland 4, Calif 
Wallace H. Lane 


The Frink Corporation 
27-01 Bridge Plaza North, Long Island City, N.Y 
Theo. J. Brassel, Jr 


Gallagher -O Brien Electric Co., Inc 
712 N. State St., Chicago 10, 11! 


Frank A. Gallagher 


Garden City Plating G Mfg. Co 
1750 No. Ashland Ave 


Chicago 22, 1 
G. G. Harney 


General Electric Co.. Apparatus Dept 
River Works, 920 Western Ave., West Lynn, Mass 
A. F. Dickerson 
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Sustaining Members 


General Electric Co., Lamp Dept 
Nela Park, Cleveland 12, Ohio Willard C. Brow 
General Electric Supply Corp 
260 Boston Ave., Bridgeport, Conn 
ww 


General Lighting Products Co 
Newark 5, N. J 
Nathan H. Egiou 


468 Frelinghuysen Ave 


General Outdoor Advertising Co., Inc 
15 So. Loomis St., Chicago, Tl R.E. Ne 
The Georgia Power Co 
Electric Building, Atlanta |, Ga 
Charles 


Gibson Manufacturing Co 
1919 Piedmont Circle N. E 


Atlanta, Ga 


Gill Class G Fixture Co 
Amber & Tioga Sts., Philadelphia 34, Pa 


Gillinder Brothers, Inc 
Erie & Liberty Sts., Port Jervis, N.Y 
J. Flet 


Gleason -Tiebout Class Co 
9.50 54th St., Maspeth, N.Y 
Marsha 


Globe Lighting Products Co., Inc 
1710 Flushing Avenue, Brooklyn 6, N.Y 
Isidor } 


Godfrey and Wing, Inc 


2110 Superior Ave., Cleveland 14, Ohio 


Golde Manufacturing Co 

1214 W. Madison, Chicago 7, Ill BE. W. Goldberg 

Grand Rapids Store Equip. Co 

1340 Monroe Ave., N. W.,Grand Rapids 2, Mich 
Kenneth C. Weich 


Graybar Electric Co., Inc 

$20 Lexington Ave., New York 17, N.Y 
Raymond C. Ainney 

Gulf States Utilities Co 


Box 2951, Beaumont, Texas Clarence Barron 


The Edwin F. Guth Co. 
2615 Washington Ave., St. Louis 3, Mo. 
Fred E. Guth 


The Hankins Container Co 
$044 W. 106th St., Cleveland 11, Ohio 

Ray T. White 
Hartford Electric Light Co 


266 Pearl St.. Hartford 3, Conn Victor Ouellette 


Hawkins Electric Co 
1447 Washington Bivd., Chicago 7, I! RR. Hill 
Hendrickson -Hetfernan Co... Inc 
45-17 Pearson St., Long Island City 1, N.Y 

Joseph T. Manucia 
Holdentine Co 
2301 Scranton Rd., Cleveland 13, Ohio 

H.E. Ingraham 


Holophane Company, Inc 
342 Madison Ave., New York 17, N.Y 
H.1L. Logan 


Home Light and Power Co 


810 Ninth St., Greeley, Colo C. Gilbert Dressor 
House-O-Lite Corporation 
1100 West Washington Bivd., Chicago 7, Il 


Jack R. Stone 


Houston Lighting G Power Co 
P.O. Box 1700, Houston |, Texas W. J. Aicklen 
Hub Electric Company 
2219 W. Grand Ave., Chicago 12, 1 

I. M. Fixman 


Hydro-Electric Power Comm. of Ont. 
620 University Ave., Toronto, Ontaric 
R.L. Hearn 


Hyland Electrical Supply Co 


700 West Jackson Bivd., Chicago, I! J. A. Tills 


IMinois Power Co. 
134 East Main St., (L Box 511 B), Decatur 70, 
il. Allen Van Wyck 


IMuminating Engineering Co 
2347 E. Nine Mile Road, Hazel Park, Mich 
Bert C. Pretzer 

lowa Electric Light G Power Co 
Box 351, Cedar Rapids, lowa Sutherland Dows 
lowa-Itinois Cas G Electric Co 
United Light Bidg., Davenport, lowa 

John M. Hollingsworth 


lowa Power and Light Co 
312 Sixth Ave., Des Moines 5, lowa 


N. Bernard Gussett 


lowa Public Service Co., East Div. 
400 Commercial St., Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P.O. Box 778, Sioux City 4, lowa C. R. Tracy 
Jeannette Shade G Novelty Co. 


N. Fourth St., Jeannette, Pa H.N. Crock 


Jefferson Electric Co 
Bellwood, Ill L. Mauerer 
jersey Central Power G Light Co. 
501 Grand Ave., Asbury Park, N. J. D. J. Douglas 
Joleco Corporation 
2515 Baldwin St., St. Louis, Mo. George Ledbetter 
jones Metal Products Co. 
West Lafayette, Ohio H. Boyer 
Joslyn Mfg. G Supply Co. 
3700 So. Morgan St., Chicago 9, Ill. ]. H. Fahey 
Kansas City Power G Light Co. 
P.O. Box 679, Kansas City 10, Mo 

john M. Arthur, Jr. 


Kansas Gas G Electric Co. 
P.O. Box 204, Wichita, Kans H.W. Hobson 
The Kayline Company 
2480 E. 22d St., Cleveland 15, Ohio M. A. Eskins 
Kelso-Burnett Electric Co 
223 W. Jackson Bivd., Chicago 6, Il 

Sigmund A. Hollinger 


Kerrigan tron Works, Inc 
1033 Herman St., Nashville, Tenn G. E. Daniels 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa 
Leonard M. Siegel 


The Kirlin Company 
3455 E. Jefferson Ave., Detroit 7, Mich 


Ivan Kirlin 


Kopp Class, Inc 


Swissvale, Pa F.C. Ashe 


The La Salle Lighting Products, Inc. 
145 Seneca St., Buffalo 5, N.Y 
Richard C. Piper, Jr. 


Leader Electric Manufacturing Corp 
3500 N. Kedzie St., Chicago 18, Ill Walter Glass 
The Leeds G Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 

I. M. Stein 


Libbey-Owens-Ford Glass Co., Plaskon Division 
2112-24 Sylvan Ave., Toledo, Ohio 

Dr. M. H. Bigelow 
Light Control Company 
$217 Casitas Ave., Los Angeles 26, Calif. 


Stanley E. Lindaht 


(Continued on page 19A) 
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Heres one 
way to 
measure 


the 7500-hour life of 


Westinghouse 
fluorescent lamps 


lt would indeed require a king-sized hour glass to 


fully measure the 7500-hour life of Westinghouse 
fluorescent lamps. A better and more practical 
way, however, would be an actual installation. For 
here you'd find an even more impressive record . . . 
2“ years in stores, over 3 years in offices and one- 
shift factories. They cost mo more and there's no 


better value for your money. 


you can Be SURE...1F ITS 


Westinghouse 


aveust 1951 


Lamp Division, 
Westinghouse Electric Corp. 
Bloomfield, N. J. 


Send me more information on how | can save with Westinghouse 
fluorescent lamps. 


NAME rITLe 
COMPANY 

STREET 

crry 








JOB: Nachman’s Department Store, 


Average Light Intensity | om nT 


FIXTURES: No. 5628 2 lomp slimline surface fix 
tures, using Holophane® No 9100 lenses 


Increased 9 Times | Sue tne ans 


ROOM FINISH: Walls, dusty rose; ceiling, light 
ane 
Litecontrol Fixtures Made the Difference! senetehanmnt elias 


INTENSITY. 45 footcandies in service, overage 


Modern in every other respect, This is but one of the many can very often help do a better 
this department store had one hundreds of cases where standard job of putting the right fixture 
serious problem: low visibility, LiTeCONTROL Fixtures improve in the right place for the right 
the average light intensity was  sales-vision, effectively and eco- light. On your very next prob- 
5 footcandles nomically lem, call in your LITECONTROL 

Expert technical counsel re- A LITECONTROL consultation man... and See 
sulted in the installation of Lite- o . 

CONTROL Lighting Fixtures. In 4: 
this case, No. 5628 Slimline Sur- LD 
face units LITECONTIROL C*arter4es 


Average light intensity today usep epenee wedin 
is 45 footcandles, 9 times as great 


as before LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


CESIGNERS. ENGINEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 





Continued from page 16A 


Lighting G Lamps 
114 East 32d St., New York 16, N. Y. 
James Krieger 
Lighting Products, Inc 
2259 W. Park Ave., Highland Park, Ill 
D. E. Dunne 


Lightolier Co 
11 East 36th St.. New York 16, N.Y H. Stolinitz 
Line Material Co., Division of McGraw Electric Co 
800 North 8th St., Milwaukee 1, Wis. M.C. Harsh 


Litecontro! Corp 
46 Pleasant St 


Watertown 72, Mass 
Paul H. Lamson 


Lithonia Lighting Products Co., Inc 
Lithonia, Georgia Robert J]. Freeman 


Louisiana Power G Light Co 
142 Delaronde St., Station “A,” New Orleans, La 


C. L. Osterberger 


Luminator, Inc 
120 N. Peoria St., Chicago 7, Ill 

dilbert L. Arenberg 
T. R. Lyda Manufacturers Rep. 
4922 Washington Blvd., Indianapolis, Ind 


T.R. Lyd 


Lynn Gas G Electric Co. 
90 Exchange St., Lynn, Mass James A. ¢ 
Macbeth Corp. 
P.O. Box 950, Newburgh, N.Y. Norman Macbet 
Maiden Electric Co 
157 Pleasant St., Malden, Mass. Donald S. Benne 
Markel Electric Products, Inc 
129.14d Seneca St., Buffalo 3, N.Y 

Morris L. Marke 
La Cie Martineau Electrique Lte 


24 rue du Roi, Quebec, Canada Henri Martineau 

Metalcraft Products Co., Inc 

Masher & Lippincott Sts., Philadelphia 33, Pa 
Nathan Bloom 


Metal Window Institute 
Cheltenham, Pa George Hingste 
Metropolitan Edison Co 

412 Washington St., Reading, Pa 


Metropolitan Electrical Supply Co 
20 N. Jefferson St., Chicago 6, Ill. H. J. Priva 
Midwest Chandelier Co. 
15th & Gentry Sts., No. Kansas City 16, Mo 

Sidney Lefk« 


The Miller Co 
Meriden, Conn G. W. Bea 


Mississippi Class Co 

98 Angelica St., St. Louis 7, Mo Reed Muir 
Mississippi Power Co 

Gulfport, Miss R. M. Shearer 


Mississippi Power G Light Co 
Lampton Building, Jackson, Miss Les Taylor 


Mitchell Manufacturing Co 
2525 Clybourn Ave., Chicago 14, Il 
Bernard Mitchell 


Modern Light Company 
7809 Maplewood Industrial Court, 
Maplewood 17, Mo }. BE. Baker 
Modern Light G Equip. Co. 
$812 S. Wabash Ave., Chicago, I! 

M. 1. Offenbereg 


Moe - Bridges Corp 
1415 Illineis Ave., Sheboygan, Wis. M. B. Deutsch 
Moe Light, Inc 


700 Oak St., Fort Atkinson, Wis Stanley Warner 
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Montana- Dakota Utilities Co 
831 Second Ave. So., Minneapolis 2, Minn 
W. 1. Hayes 


Municipal Light and Power Dept 
City of Pasadena, California, $02 City Hall 
Pasadena 1, Calif E. L. Bettannier 


Mutual Sunset Lamp Mfg. Co., Inc 
540 Empire State Bidg., New York 1, N.Y 
Morris Thau 
The Narragansett Electric Co 
49 Westminster St., Providence 1, R. I 
C. R. Broadhead 


National Chemical G Manufacturing Co 
Luminall Paint Div 
617 So. May St., Chicago 9, Ill 
John Marshall Zu 


National Lighting Products 
4221 W. Harrison St., Chicago 24, Il D. J. Epp 
Nelson -Tombacher Co 
81 Prospect St., Brookivn, N.Y M. J. Tombacher 
New Bedford Gas G Edison Light Co 
693 Purchase St., New Bedford, Mass 

W. S. Fenstermacher 
New Orleans Public Service, Inc 
$17 Baronne St., New Orleans, La S. L. Drumm 
Niagara Mohawk Power Corp 
100 Erie Blvd. W., Svracuse 2, N.Y 

Leland D. McCorma 


Northern Electric Co. Ltd 


120 Notre Dame St., West, Montreal, Quebec 


F.P. Labey 


Northern Indiana Public Service Co 
5265 Hohman Ave., Hammond, Ind 


Northern Light Company 
2051 N. 19th St... Milwaukee, Wis Fred Cramer 


Northern States Power Co 


Minneapolis 2, Minn 


Ohio Edison Co. (Akron Div.) 
Akron 8, Ohio 


The Ohio Power Co 
$01-315 Cleveland Ave., 8. W., Canton 2, Ohio 


Cc. B. Morin 


The Ohio Public Service Co 

P.O. Box 6058, Cleveland |, Ohio Cc. L. Dunn 
Oklahoma Gas G Electric Co 

Box 1498, Oklahoma City |, Okla 


Omaha Public Power District 
720 Electric Bidg., Omaha 2, Nebraska 
E. EB. Schwaim 


Pacific Cas G Electric Co 
245 Market St., San Francisco 5, Calif. O. R. Doerr 


Pacific Power G Light Co 
522 Public Service Bldg., Portland 4, Oregon 


C. A. Root 


Peerless Electric Ltd 
‘090 Pratt Ave., Outremont, Quebec 
L. A. Van Duzer 


Pennsylvania Electric Co 
535 Vine St., Johnstown, Pa Frank R. Knowles 
Pennsylvania Power Co 
19 E. Washington St., New Castle, Pa 

P.G. Dingledy 


Pennsylvania Power G Light Co 
901 Hamilton St., Allentown, Pa }. M. Stedman 
Pennsylvania Wire Class Co 
612 Market St., Philadelphia 3, Pa 
Dr. Frank W 


Preston 


The Perfeclite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr 


Philadelphia Electric Co 
1000 Chestnut St., Philadelphia 5, Pa 
HH. B. Bryans 


Philadelphia Electrical G Mfg. Co. 
200-36 N. Sist St., Philadelphia 21, Pa 
R. A. Manwaring 
Phoenix Glass Co 
Monaca, Pa D. G. Cameron 
Pierce Electric Co 
367 W. Adams St., Chicago 6, Ill John H. Pierce 
Pittsburgh Corning Corp 
507 Fourth Ave., Pittsburgh, Pa. 
Robert W. McKinley 
Pittsburgh Plate Class Co 
Grant Bidg., Pittsburgh 19, Pa. 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg., Pittsburgh 22, Pa 
H.C. Zinsmeister 


Portiand General Electric Co 
Electric Bidg., Portland 5, Ore. T. W. Fitch 
The Potomac Edison Co 
55 E. Washington St., Hagerstown, Md 

S. S. Bradford 


Powerlite Devices, Limited 
1870 Davenport Road, Toronto 9, Ont 
M. B. Hastings 


Public Service Co. of Colo. 
900 Fifteenth St., Denver, Colo G. B. Buck 


Public Service Co. of Indiana, Inc 
110 N. Illinois St., Indianapolis 9, Ind 
G. O. Stewart 


Public Service Co. of Northern Illinois 
72 W. Adams St., Chicago 5, Ill G. K. Hardacre 
Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla C.N. Robinson 
Public Service Electric G Gas Co 
80 Park Place, Newark 2, N. J H. P. J. Steinmetz 
Puget Sound Power G Light Co 
860 Stuart Bldg., Seattle 11, Wash 

Frank McLaughlin 


Quadrangle Mfg. Co. 
$2 So. Peoria St., Chicago 7, Il 
Dwight E. Worrell 
Quaker City Electric Mfg. Co. 
2810 East Pacific St., Philadelphia, Pa. 
Reuben Huberman 


Quebec Hydro-Electric Commission 
107 Craig St., West, Montreal, Que 
Paul E. Poitras 


Quebec Power Co 
229 St. Joseph St., Quebec, Que 
Jean Saint-Jacques 


Rambusch Decorating Co 
40 W. 13th St., New York 11, N.Y 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009.17 N. Broadway, Chicago 40, Ill 


Van N. Marker 


Revere Electric Supply Co. 
757 West Jackson Blvd., Chicago, Ill 
Floyd Fernau 


Rochester Cas G Electric Corp 
89 East Ave., Rochester 4, N.Y L. C. Twitchell 
Rockland Light G Power Co 


Nyack, N.Y D. S. Schaab 


Rohm and Haas Co 


222 W. Washington Sq., Philadelphia 5, Pa 


W. Tetzlaff 


(Continued on page 20A) 
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Ruby -Philite Corp 
Queens Bivd., Le 


Phillips 


Rumsey Electric Co 

Arch St., Philadelpt Lauer 
Ryall Electric Supply Co 
Stout, Denver, Colo Cc. O. Ryall 
The Safety Car Heating G Lighting Co 
P.O. Box 904, New Haven 4, Conn J. J. Kennedy 


Light, Heat G Power Co 


St. joseph Ry 
Mo F. P.O 


Francis St., St. Joseph 2 
Sandee Manufacturing Co 
Foster Ave., Chicago, ! 


Sande! Manufacturing Co 
4618 So. Loomis Place, Chic 
San Diego Cas G Electric Co 


P.O. Box 18 San Dicge 


Savanaah Electric G Power Co 
Savannah, ¢ 
Schomer Electric Supply 

1 S. Broadway, Aurora, ! 


The Albert Sechrist Mfg. Co 
Logan St., Denver ( 
L. }. Segil Co 
W. Nort! 


Shawinigan Water and Power Co 
608 Ik hester St., W., Monts 


The Sherwin Wilhams Co 
spect Ave. N. W 


The Sight Light Corp 


P.O. Draw C, Dees 


Sslwray Lighting, Inc 
R.K.O. Bidg., Rad ‘ 


Smithcraft Lighting Division 
A. L. Smith tron Company 
7 Everett Avenue, Che 


Smoot -Holman Co 
N Euca tus Ave 


Sola Electric Co 
4" “ h St., ¢ 


Solar Light Mfg. Co 


’ S. Jefferson St., ¢ 


The Solex Co. Ltd 
80 Fa nm St..W 


Southern Calif. Edison Co 
t West Sth St., Los Ange 


Southern Canada Power Co., Ltd 
James St., West, Montre 


Southern Colorado Power Co 
Box Puchlo, Colo 


Southern Indiana Gas G Elec. Co 
P.O. Box 569, Evansville 3, Ind 


Southern Lighting Mfg. Co 
P.O. Box 2546, Orlando, Fla 


Southwestern Cas G Elec. Co 


Box 1106, Shreveport, La 


Southwestern Public Service Co 


Amarillo, Texas 


20A Sustaining Members 


Stanley Electric Mfg. Co 
8001 Laycock St., Philadelphia 42, Pa. 
Bernard S. Heller 


Steber Manufacturing Co 
2700 Roosevelt Rd., Broadview, Maywood, Ill 
Robert J. Besal 


Steiner Electric Co 
3500 Milwaukee Ave., Chicago 41, Ill 


George S. Steir 


Sterling Reflector G Mtg. Co 
$249 West Grand Ave., Chicago 51, Ill 
inton Oberhuber 


Stone Manufacturing Co 
489 Henry St., Elizabeth 4, N. J Burt Wadams 
Sunbeam Lighting Co 
777 E. 14th Place, Los Angeles 11, Calif 
Herbert L. Arieger 


Sun-Lite Manufacturing Co 


Bellevue Ave., Detroit 7, Mich Fred Binder 
Sun -Ray Fluorescent Co 
25 South Michigan Ave., Chicago, Il. 


Jerome Gimbei 


Syivania Electric Products, Inc 
1740 Broadway, New York 19,N.Y. D. P. Caverly 


Tampa Electric Co 
Cass & Tampa Sts., Tampa |, Fl: 
Frank C. Teal Co 

$222.24 E. Jefferson, Detroit 7 


Texas Electric Service Co 


Electric Bidg., Fort Worth |, Texas 


Thompson Electric Co 
101 Power Ave., N. E., Cleveland 14, Ohio 


Thayer B. Farringt 


Thompson - Wilson Company 
N. W., Atlanta, Ga 


Spring St 


Toledo Edison Co 

Edison Bidg., Toledo 4, Ohio Charles 4. Harr 
Toronto Hydro-Electric System 

14 Carlton St., Toronto 2, Ont 


Torstenson Class Co 
$233 N. Sheffield Ave., Chicago 15, Ill 


Elmer i 


Triangle Industries 
600 W. Adams St., Chicago, Il 
Tri-Part Mfg. Company 
9M Plum St., Detroit 1, Mich 
Tristate Electrical Supply Co., Inc 
Hagerstown, Md 

Robert 


8 5. Potomac St 


Tru-Lite Ltd 
824 Notre Dame St., W., Montreal, Que 


Omer M 


Underwriters’ Laboratories, Inc 
7 E. Ohio S&t., Chicago 11, I! 


Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mc 


Union Metal Mfg. Co 


Canton Ohio 


Unistrut Corp 
4118 Monroe Ave., Wavne 


Unistrut Products Company 
1013 West Washington Bivd., Chicago 7, Ill 


George W. Butler 


The United Illuminating Co 


New Haven 6, Conn. E. B. Haskell 


80 Temple St 


United Manufacturing Co 
Div. United Advertising Corp 
190 Whalley Ave., New Haven, Conn 
William R. Harris 


Utah Power G Light Co 
Box 899, Salt Lake City 10, Utah W. A. Huckins 
Verd-A-Ray Corp 
615 Front St., Toledo 5, Ohio O.S. Lewt 
John C. Virden Co. 
6009-6103 Longfellow Ave., Cleveland $3, Ohio 

W. G. Sawyer 


John C. Virden, Ltd 
15 Front St., East, Toronto, Ont 


P. G. Kirkpatrick 


Virginia Electric G Power Co 
Richmond, Va J. G. Holtzilaw 


Voigt Co. 
1649 No. Broad St 


Philadelphia 22, Pa 


C. J. Frank 


The F. W. Wakefield Brass Co 
Vermilion, Ohio 4. F. Wakefield 
Warren Electric Co 
P.O. Box 2594, Houston, Texas J. R. Th 
The Washington Water Power Co 
P.O. Drawer 1445, Spokane 6, Wash 

Carl L. Hoffman 
The Watson Standard Co 
225 Galveston Ave., Pittsburgh 12, Pa 

H. E. Striker 


Welsbach Engineering and Management Corp 
1500 Walnut St., Philadelphia 2, Pa. H. H. Adams 


Westinghouse Electric Corp 
1216 W. 58th St., Cleveland |, Ohio (P.O. Boa 
5817 W.F. Whue 


Westinghouse Electric Supply Co. 
113 North May St., Chicago 7, Il. Henry Crech 


Westinghouse Lamp Div 
Bloomfield, N. J Samuel G. Hibben 


West Penn Power Co 

14 Wood St., Pittsburgh 30, Pa Harry Restofski 
Wheeler Reflector Co 

5 Congress St., Boston 10, Mass K 


7 4. Sawin 


Wiedenback -Brown Co., Inc 
11! Eighth Ave., New York 11, N.Y 
W. C. Stockberger 


R. GW. Wiley, Inc 
119 Dearborn St., Buffalo 7, N. Y 


Robert C. Graves 


H. E. Williams Products Co 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr 
Wilmot Castle Co 
1255 University Ave., Rochester 7, N.Y. 

E. H. Greppin 


}. A. Wilson Lighting G Display Ltd. 
280 Lakeshore Rd., Toronto 14, Ont. J. 4. Wilson 
The Windsor Utilities Comm., Hydro Div. 
149 Chatham St., W., Windsor, Ont W. A. Shau 
The Wiremold Company 
Hartford 10, Conn D. Hayes Murphy 
Wisconsin Electric Power Co 
Public Service Bidg., Milwaukee |, Wis 

G. W. Van Derzee 
Wisconsin Power G Light Co. 
122 W. Washington Ave., Madison |, Wis 

J. D. Howard 


Wisconsin Public Service Corp 
Green Bay, Wis 


Worcester County Electric Co 


11 Foster St., Worcester, Mass Fred E. Littlefield 
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How a PLEXIGLAS Luminous Ceiling 
Solved a Design Problem 


Problem: To light this spacious, high- 
ceiling lobby of the new Sunpapers 
Building in Baltimore, and maintain its 
clean architectural design. Solution: A 
luminous ceiling of PLexictas acrylio 
plastic panels. 

With Pxexictas luminous ceilings, 
lighting becomes an architectural com- 
ponent, not a design afterthought. The 
white translucent diffusers — corru- 
gated, flat, or formed into three- 
dimensional shapes—conceal lamps, 
ducts and pipes completely. Yet the 
output of the lighting source is utilized 
fully, due to high transmission effi- 
ciency. The luminous area overhead 
is the visible source of light—a lighting 
fixture as big as a room. 


Other advantages: Complete, uniform 
diffusion; high illumination levels with 
low source brightness; control of 
brightness ratios; reduction of glare, 
shadows, and specular reflection to a 
minimum; the creation of a luminous 
environment. And the light weight and 
strength of Pxexicias give freedom 
from breakage during installation and 
maintenance, and safety overhead 
in service. 

Our new booklet-—PLEXIGLAS LUMI- 
NOUS CEILINGS—outlines design 
considerations and presents case 
studies. Write for your copy today. 


@ A substantial volume of PLEXIGLAS production, 
now at record levels, is required for the defense 
mobilization program. The supply available for 
civilian applications is limited. 


CHEMICALS FOR INDUSTRY 





Ninety-one PLEXIGLAS coffer panels, each 36° by 36”, ‘ ¢ re) ay PA i." | VY 


rest on a custom wooden framework below continvous 

runs of cold cathode, to form the luminous ceiling of the WASHINGTON SQUARE, PHILADELPHIA 5 PA 

Sunpopers Building lobby. Architects: Palmer, Fisher, ’ » 

Williams and Nes, Baltimore; Lighting Engineers: Egli Representatives in principal foreign countries 

ond Gompf, Baltimore; Controctor: George A. Fuller 

Co., Washington; PIEXIGIAS coffers Eljoy Corpora- " pee . in © oe , 

tion, Baltimore. pea a LA noes ex ‘at. Off. and in 
Canadian Distributor: Crystal Glass & Plasties, Led., 130 
Queen's Quay at Jarvis Street, Toronto, Ontario, Canada 








‘7 HE way to improve Jimmy's marks, we'd 
aiways hgured, was st to keep hus nose to 
' 


ble when we 


la ps place x 
100-watt White 


recommends $0-100-150 watt 3-lite 


a G-l 


right above 


bulb (or 


SEE YOUR HOME 
w A REW UGH 


& 


for some tat 


¢ to grun 
too—to help him find a 
ng lost or check a 


' id 
ac 


discovery: a boy 
uses his eves! 

t Conditioning we 

y Drignte Jury my s books 
cing eyestrain, fatigue 
you in recipe form exactly 
to use in your lamps 
cate them to get the 
calls for two pin-up 

by tape measures, each wit! 
Q-coat” bulb. Recipe at 
150 watt bulb or 


els 


4 7?! NEW LIGHT CONDITIONING 
FREE! RECIPE BOOKLET Shows 22 
ehting recipes Covers e¢ ery roorm »specihes 
r sizes hxtures measure ents Wr te 
Lamp D n, General Electr Department 


IE 8, Nela Park, Cleveland 12, Ohi 


RECENT IMPROVEMENTS in G-E fluores- 
cent lamps make them a bigger value than 
ever. More efficient, longer lasting, with 
better color and uniformity, less end-black- 
ening. 25-watt fluorescent $1.00 plus tax. 


You can put your confidence in 


GENERAL @@ ELECTRIC 


STOP BULBSNATCHING— Don't rob one 
socket to fill another. G-E 4-lamp package 
helps you keep spare bulbs on hand. Four 60- 
watt lamps (halls, closets) S@¢. Four 100-watt 
(reading, general lighting) 64¢ plus tax. 
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FIRST instant starting series sequence ballast 
BEST instant starting series sequence ballast 


VENTILATED CASE? 


SMALLER and LIGHTERt 
MORE EFFICIENT? —— 


QUIETER? 


patents pending 


It is a matter of record that the new engineering developments in ballast 
design and manufacture have originated with SOLA Electric Co. This 
fact is universally recognized by lighting engineers, fixture designers, 
architects and contractors. Recent discussions concerning the merit of the 
Sequenstart” versus the conventional Lag-Lead Ballast are reminiscent 
of the pre-heat versus instant-start controversy several years ago. The 
proof of the pudding is in the eating, and an ever increasing number of 
leading fluorescent fixture manufacturers, engineers and architects are 
using and specifying SOLA Sequenstart* Ballasts because of their out- An informative and interesting bulletin 


"QUESTIONS and ANSWERS on 


standing advantages. Time has vindicated this choice. SEQUENSTART* BALLASTS” is avail- 
able. If you haven't already received a 
copy we will be happy to send it to yous 


SOLA SequensieT eauasts 





Transformers for: Constant Voltage © Fivorescent Lighting © Cold Cothode Lighting © Airport Lighting © Series Lighting © Luminous Tube Signs 
Oil Burner ignition © X-Ray © Power ® Controls * Signal Systems © etc. © SOLA ELECTRIC COMPANY, 4633 W. l6th Street, Chicage 50, Illinois 
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Does Nour School 
Have @ Lighting Problem ? 


> 


. 
Dey brite hes the Answer! 


If your school has a lighting problem, we 

feel certain you will find a solution in 

Day-Brite’s two booklets—“It happened 

in Denver’s Schools . . . it can happen 

in yours” and “Day-Brite lights the 

way... for students... across the U.S. A.” 
both offered to you without obligation. 


Day-Brite has conducted extensive 
scientific research on classroom lighting 
and Day-Brite engineers have gained the 
“know-how” to make quality lighting 
fixtures . . . install the kind of light 
that students need. So, write today, let 
Day-Brite answer your questions 

on school lighting! 


NOW, MORE THAN EVER Dey-Brite Li ; 
ay-Brite Lighting, Inc. 
AMERICA MUST SEE WHAT IT’S DOING ny tora asa 


EE WHEN /T's Please send me: 


() “It happened in Denver’s Schools...it can 
happen in yours.” 


SP» 
5 gasy TO § 


DECIDEDLY BETTER 


Bs (C “‘Day-Brite lights the way...for students. 
DAY BRITE across the U.S. A.” 


AL tghling Virb 


Name 
Address 


City = an State — 
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PUBLICATIONS 0 the 


ILLUMINATING ENGINEERING SOCIETY 


FAMMMNDMANT Mt 4 LL HE LL AT 
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These publications summarize the studies and conclusions of technical committees of the 
Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination. and include details of applica- 
Each publication listed here carries the authority and 


tion as well as lighting technique. 
approval of the Society. 


These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page. 


Q) LES. LIGHTING HANDBOOK 

One volume, 850 pages. A complete reference guide pro 
viding basic information on all phases of lighting. For 
architects, designers, engineers and others who plan, install 
and manufacture lighting systems and equipment. $7.50 
per copy; $5 in lots of 10 or more. 


1.BS8. Members who have not availed themselves of the privilege of one 
membership copy at $5 may still de 20. Add 50c if for shipment abroad 


1.E.S. APPROVED LIGHTING PRACTICES 


These booklets contain the latest official LE.S. lighting 
recommendations; illustrated with charts, sketches and 
photographs. 


(2) HOME LIGHTING Recommended Practice (1947) 
(3) OFFICE LIGHTING Recommended Practice (1947) 


(4) STREET AND HIGHWAY LIGHTING American Stand- 
ard Practice (1947) 


LIGHTING PRACTICES FOR STORES AND OTHER 
MERCHANDISING AREAS (1948) 


SCHOOL LIGHTING American Standard Practice 
(1948) 


LIBRARY LIGHTING Recommended Practice (1950) 


DAYLIGHTING Recommended Practice (1950) 

Booklets above available at 50 cents per copy or in quantity 
as follows: first 4 copies, 50¢ each next 20, 25¢ each; all 
over 24 copies, 15¢ each 


INDUSTRIAL LIGHTING American Recommended 
Practice (1942) 


First 10 copies, 25¢ each; next 40, 20¢ each; all over 50 copies, 
15¢ each. 


LIGHTING IN INDUSTRY 


Lighting recommendations based on recent studies (re- 
search, surveys of current practice, and experimental! instal- 
lations) of the 1.E.S. Committee on Lighting Study Projects 
in Industry; completely illustrated. Contain analyses of see 
ing tasks; recommended quality and quantity of lighting; 
and suitable lighting methods and systems for both general 
and supplementary lighting. 
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(10) 


LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 


Detailed treatment of lighting for opening and grad- 
ing, carding, spinning, weaving, and perching. Much 
of data is also applicable to other types of textile 
mills. 


LIGHTING FOR MACHINING OF SMALL METAL 
PARTS (1949) 

Revision of the 1939 report. Analysis of factors af- 
fecting visibility of convex scales, steel rules, scribed 
marks, center-punch marks, concave specular surfaces, 
plane and convex surfaces; general shop lighting; and 
supplementary lighting for various measuring instru- 
ments, bench work, machine teols, and inspection of 
polished surfaces. 


LIGHTING FOR FLOUR MILLS (1940) 


Close-up photos of visua] tasks and levels and quality 
of illumination for roll, sifter and purifier floors; pack- 
ing areas; and product control stations. 


LIGHTING FOR CANNERIES (1950) 

Recommendations based on committee study and re- 
search on general supplementary artificial lighting and 
daylighting for tasks common to all types of canneries; 
lighting for color grading and container inspection; and 
detailed analyses of seeing tasks and suggested lighting 
layouts for peach, apricot, tomato and olive canning. 
Also treated are light sources and equipment suitable 
for installation in canneries; glare and brightness ratios; 
sanitation and safety; measurement of light; and ade- 


quate electrical wiring. 


LIGHTING FOR BAKERIES (1950) 

Committee study report on baking industry; complete 
with photos and drawings of typical floor arrangements 
and lighting layouts; paint color for visual environment; 
use of day lighting; lighting levels for various depart- 
ments; maintenance. Also includes description of use 
of ultraviolet radiation. 

Booklets (10) to (14) available at S0c each; quantity prices 
upon request 
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ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 23, N. Y. 

Please send me, addressed as below, 


My check (money order) is enclosed. 


copies 


Item No Name 

copies 

copies Company 

copies ’ 
Street 

copies 

City 


copies 


Indicate publications wanted by number. 


COMMITTEE REPORTS 


(15) CONTEMPORARY LIGHTING In 
TRADITIONAL INTERIORS (1951) 


report 


MODERN AND 


light 
Report written in 
130 
arge-scale phetographs interiors 
ind sketches of light 
olor in different home surroundings, Colonial to Modern 
both 


64 page combines recommended residence 


ing with good decoration techniques 


laymen’s language and is completely illustrated. 


and drawings show 


construction details using and 


Covers installed luminaires and portables, with 


separate chapters for cove, recessed, window and wall 


: 

; 

‘ : 
ighting brackets; 
; Available 
: 

7 


portable 
at $1 


wall 
ete 


ceiling fixtures and 


amps; use of fluorescent tubes, 


per copy; quantity prices upon request 


LIGHTING DATA SHEETS 


Photographs, drawings and data on actual 
Sheets punched for binders, available on light- 
rking, textile, and other indus 
offices; drafting rooms; churches; audi 
museums; indoor and 


and street and highway lighting. 


engineering 
installations 
ing for metalw automobile 
tries: school 
banks: 


nal areas; 


s: stores; 


torlums; residences; outdoor 








New Series XVI can be ordered now for immediate 
delivery of first eight sheets. Renew subscription 
today. 











SERIES XII and XITI—24 sheets each—Sl per series. 


SERIES XIV AND XV—24 sheets—$1.25 series. 


SERIES XViI—Subscription for 24 sheets—$1.25. 
Delivered throughout year; first group of eight (8) 
now available; balance in two mailings by 


1952 


sheets 
Janu 


airy, 


SPECIAL DATA SHEET BINDER 

New style, durable loose-leaf binder 
fabrikoid and attractively stamped 
binder $1.50; 


blue 
Single 


bound 
in gold. 


in 


in lots of 25 or more, $1.25. 


LIGHTING COURSE MATERIAL 

EXPERIMENTS WITH LIGHT 

Practical problems suitable for high school science 
25¢ each. 


(20) 


classes. 
LIGHTING FUNDAMENTALS 

Lithograph outline for a one-semester introductory light 
ing course suitable for college students or adults. $1 
each; 10 or more, 75c. 

LIGHTING DESIGN PROBLEMS COURSE 

Lithograph outline and data sheets for a one-semester 
course to follow “Lighting Fundamentals.” Sections 


of I1.E.S. 
C) Bill me. 


Date 


Publications which I have indicated by number. 


State 


Zone 


Enter name and address. Clip out and mail. 


on illumination design methods, brightness ratio cal- 
culations, light sources, color in illumination, fixture 
design evaluation, evaluating lighting installations in 
the field, bactericidal and infrared energy, and design 
of installatiors for office, store, school, industrial and 
floodlighting. $1.50 each; 10 or more, $1.25. 


OTHER PUBLICATIONS 


(23) 


TESTING PROCEDURES FOR ILLUMINATION 
CHARA Ss (1948) 
Five committee reports in one volume: guides to test- 
ing fluorescent lamps and luminaires, and street light- 
ing luminaires. $1 per copy. 

STANDARD METHOD FOR MEASURING AND RE- 
PORTING ILLUMINATION FROM ARTIFICIAL 
SOURCES IW BUILDING RS 

What to guard against in choosing instruments, where 
test stations are located and how to take readings. 10¢ 
each. 

FPOOTCANDLE SURVEY 
ILLUMINATION In 

For use with (24) above, 2¢ each. 


(18-10) FOR ARTIFICIAL 
RS 


LIGHTING EQUIPMENT ENGINEERING DATA 
SHEET 


For equipment manufacturers and testing agencies fer 
use as a guide in preparing forms for presentation of 
photometric and other pertinent data on lighting equip- 
ment. Also helpful to equipment purchasers as basis 
for required data. 10¢ each. 


ART GALLERY LIGHTING (1945) 

Completely illustrated guide to lighting exhibits of 
sculpture and paintings. First 4 copies, 50c each; 
next 20, 25¢ each; all over 24 copies, 15¢ each. 


LIGHTING PRINCIPLES AND PRACTICE 

A bibliography of selected papers dealing with light- 
ing applications which appeared in the I.E.S. Trans- 
actions from 1920 to 1941. 50c¢ each. 


GUIDE FOR LIGHTING DATA SHEETS AND LIGHT- 
ING PROBLEMS 


Instructions 


for choosing installations and taking 
measurements, data and illustrations required for 
submission of I.E.S. Lighting Data Sheets; definition 
and guide for preparation of LE.S. Lighting Prob- 
lems; check sheets for recording data for school, office, 
store and industrial lighting installations and task 
view. 50¢ each. 


ILLUMINATING ENGINEERING 

The Journal of the Dluminationg Engineer Society. 
This monthly magazine contains articles on all phases 
of lighting of interest to lighting engineers, architects, 
interior decorators and ophthalmologists. Subscription 
price, $10 per year, plus 50c¢ for delivery abroad; single 
copies, $1.50 each. 
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Behind the KOPP LENS... 


eeecoe ab your gumuanite Y witiyflaciiin 


Skill and experience are combined in both the design 
and manufacture of Kopp lenses, to assure complete 
fulfillment of your specifications. Because Kopp specializes 
in lighting glassware, employing modern laboratory 
research and highly developed manufacturing skills, you 
can have full confidence that Kopp lenses will give you 
the results you want. 


— 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
FERS aE 


aueust 195] 








NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of penny postcard addressed to 
Publications Office. 
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devices and in 
full 
includes shipping 
John I 
Mass 


wiring 


ghting fixtures Gives 
on each 
packaging data Paulding 


New Bedford 
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eacribes system basic 
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etin DR2 
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describes imp sem 


this eom 
furnishes 
data 


acces 


s ‘*Dreadnaught’’ series; 


otometric and testing laboratory 


details 


mounting and 
Metaleraft Products Co. Inc 


includes 
sores 


ade 


tailroad Properties 


72-page book discussing 


the problem 


and 


road lighting 
fic railroad lo 
through 


Eleetrie Co ( 


general rai 
in number of spe« 
om stations and 


and 


shops 


eve 


7 Four-page folder 
Lite’’ and ‘*Glo-Ray’’ 
eandescent units for use 
elsewhere for over-the-bed installation 
and for corridors and stair landings. 
Curtis Lighting Inc., Chieago, TI. 


describes ‘‘ Dua 
night light, in 
in hospitals and 


8 Catalog No 
of ‘*Monotube’’ 
giving design specifications 
some accessories made by this company 
Union Metal Mfg. Co., Canton, Ohio 


78 shows complete line 


street lighting poles, 


details, and 


9 Folder AIA 35-P-5 deseribes com 
pany ’s line of window shades for natural 
light control, including benefits from 
their furnishes swatches of mate 
rials Luther O. Draper Shade 


Co., Ind 


use ; 
available 
Spiceland 


ineluding solder 
eable and conduit, 
shown in this 


Electrical 
wire 
and wiring 
company’s Catalog 1050, 12 pages. Gives 
complete specifications, dimensional data, 
application instructions. Buchanan Elec 
trical Products Corp., Hillside, N. J 


10 


less 


fittings 
correctors, 


devices are 


covers line of lenses, 
quartz optical parts, 
miscellaneous optical parts made by this 
company; gives details on each type such 
vs focal length and diameter and offers 
suggestions for ordering special types 
Bausch and Lomb Optical Co., Rochester, 
N. ¥ 


prisms 


atalog L-117 
reflectors 


‘*Convaire’’ folder deseribes lumi 
watt general line fluorescent 
industrial applications, in 
dimensional 
illumination performance 


Miller Co., Meriden, Conn. 


12 
naire for 40 
lamps for 
eluding accessories gives 
details ind 
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73 Bulletin No. 601 

sued on ‘* Anchorlite,’” 
derside and inside 
uses in railroad 
trailer loading, 
room bin lighting 
Chieago, Il. 


has just been is 
a suspended un 
illuminator ; 
freight car and truck 
auto repair and 


Pyle National 


explains 


store 
Co., 


14 
fluorescent units 
bulletin which gives 
illumination data; suggests 
procedure. Holophane Co 
York, N. Y. 


**9300 Series’’ of surface attached 
In SIX- page 


specifications 


is described 
and 
installation 


Ine., New 


1§ 34-page spiral-bound book publishes 
complete information about luminous 
ceilings, their conception, principles and 
development, applications, suggested 
room decoration; and gives data on illu 
mination, acoustics and air conditioning. 
F. W. Wakefield Brass Co., 
Ohio 


Vermilion, 


16 Circular B-30-A describes new plug 
in automatic ‘‘ on-off illumination con 
trol designed for service with street and 
sign lighting, industrial installations, as 
well as for controlling lights on obstrue 
tion markers, airway and air 
strips. Weston Electrical Instrument 
Corp., Newark, N. J. 


beacons 


17 New, completely line of 
dry-type, air-cooled transformers is de 
scribed by the manufacturer in Bulletin 
AC.186. Folder eatalog numbers 
ind specifications, including telegraphic 
code, weight, output, ete. 
Acme Cuba, N. Y. 


enclosed 


gives 


dimensions, 


Electric Corp., 


18 Bulletin 
tri-Line’’ of 
for 


No. SS 
slimline 


** Indus 
fluorescent fixtures 
industrial applications. Light dis 
tribution curves, CU tables, maintenance 
and installation details on five 
different industrial units and accessory 
fittings are shown Wheeler Reflector 
Co., Boston, Mass. 


describes 


factors, 


19 


company 's 


banked 


details of this 
unit for 
systems 


Bulletin 2015 
Ty pe 


gives 

400 control 
secondary transformer 
which according to the manufacturer 
offer several new advantages in flicker 
reduction and other features. Heinemann 
Eleetrie Co., Trenton, N. J. 


20 New ‘‘Dynalite’’ line of 82 job 
rated industrial fluorescent units is de 
scribed in catalog No. 438 by this com 
pany. Catalog gives complete specifica 
tions for all dimensional dia 
grams, CU tables, light curves. Mitchell 
Mfg. Co., Chicago, Il 


models, 


plant 
ous types of 


fulletin 2565 discusses lighting for 
protection and recommends vari 
flood and searchlights for 
specific types of installation. Six sample 
layouts for industrial plants give com 
plete installation information, recom 
mend lighting levels. Crouse-Hinds Co., 
Syracuse, N. ¥ 
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What's behind the rapid sweep of 
All-Brite fluorescent fixtures across the 
West? Clean contemporary 

quality construction .. . highest 
efficiency . . . Yes, all of these... 


more. Above all s the solid 
endorsement of All-Brite luminair 
Western architects, engineers and 
builders that has placed All-Brite fixtures 
coheed of the rest in the West 


fivorescent fixtures of california 


son francisco: 
3320- 18th STREET 
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FOR QUALITY 


AMPION 


Lamps 


MEANS 
THE BEST! 


known — since 1900 — for over 2000 
different types and styles of Quality 
Lamps for general and special service 


needs. 


Ask your industrial or electrical 


ih supplier, or write direct to 
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Cage, H. D 207 Goodrich Bldg Phoenix, 
Ariz 
Freeman, H. F 4304 8S. Central Ave. Phoe 
nix, Ariz 
Pike, I L, 1622 N. Laurel Ave., Phoenix 
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iesociate Members 
Benndorf, William, Wm. Benndorf Co.. Phoe 
nix, Ariz 
Buckley T I Central Arizona Light & 
Power Co Phoenix, Ariz 
Condon I M Cepeo In Beverly Hills 
Calif 
Gohring, J. F d Redmond Supply Co 
Phoenix, Ariz 
Johnson D B Central Arizona Light & 
Power Co Phoenix, Ariz 
cas, M. O Wm. Benndorf ( Phoenix 
Ariz 
Lucek, J. G J Redmond Supply Co 
Phoenix, Ariz 
Racine, Karl, Faleon Engineering Co.. Phoe 
nix, Ariz 
Schurgin, 8. B Arizona Power & Light Co 
Phoenix, Ariz 
Stevenson, R. F J. E. Redmond Supply Co 
Phoenix, Ariz 
Taylor T Ss Grayeo Products Phoenix 
Ari 
Williamson A R Central Arizona Light & 
Power Co., Phoenix, Ariz 
Student Members 
Foy, G. L., University of Southern Calif. Los 
Angeles, Calif 
Overpeck W F University of Southern 
Calif Los Angeles, Calif 
Spotts, Vv J University of Southern Cs 


fornia, Los Angeles, Calif 


SOUTHWESTERN SBOCTION 

Member 
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Tulsa, Okla 

issociate Member 
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Associate Member 
Cole. O. N Southern College of Optometry 
Memphis, Tenn 
Student Members 
Boardman, R. | Southern College of Op 
tometry, Memphis. Tenn 
Curry, A. I Southern College of Optometry 
Memphis, Tenn 
Glenn, H. J. Jr Southern College of Op 
tometry, Memphis, Tenn 
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Southern College of Optometry 
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Wooton, C. D., Southern College of Optometry 
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TORONTO SsSCTION 


isso te Member 
a -< Q-R-S Fluorescent Ltg. Corp 


Toronto, Ont 


ENGINEERING OPPORTUNITY 
Large Northern Pacific Coast manufacturer 
has excellent opportunity for a mechanical 
engineer familiar with lighting fixtures. Write 
omplete particulars to Box 144, Publications 
Office, Tluminating Engineering Society, 1860 
Broadway, New York 23 .¥ 


POSITION WANTED AS SALES 
MANAGER 


with firm manufacturing both commercial and 
industrial lighting. Have twenty years of ex 
perience in field of illumination and training 
of salesmen. Well known throughout the elec 
trical trade Address Box 143, Publications 
Office, Illuminating Engineering Society, 1860 
Broadway, New York 23, N. ¥ 
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4 NEW L/NE 


PACKAGED 


Champion Lamp Works { | | a e) W g 4 S TA i 
LIGHT DIMMING EQUIPMENT 





Art Metal Co. 


eT 
Acme Electric Corp. 


Corning Glass Works 


Day-Brite Lighting, Inc. 


Fluorescent Fixtures of California 29A 


General Electric Co., Apparatus 10A 


General Electric Co., Lamp 22A 


Edwin F. Guth Co. 8A * le . | COMPACT 
PACKAGED ASSEMBLIES WITH COMPLETE 
FACILITIES FOR DIMMING, BRIGHTENING, 


Litecontrol Corp. sat! 4 BLENDING LIGHT 


Kopp Glass, Inc. 27A 


Mitchell Manufacturing Co aa 
The popular economy line of PACKAGED POWERSTAT light dimming 
' ’ ’ equipment hos been redesigned and a variety of new models offered 
Assemblies of the 2000 watt series are now ovailable in packages of 3, 


4, 5 and 6 unit dimmers 

Each packaged assembly is housed in an attractive smooth grey finished 
Individual dimmers ore operated by vertical hand levers with 
levers can be interlocked for master control and 


Northern Light Co. 


Pittsburgh Reflector Co. ‘ ’ to cabinet 
" yt graduated drums. The 
, ; hen required a separate master handle can be provided. Each dimmer 

-L.M. Standards Institute NU aR ms 
R.L.M. 8 ds In + ee a4! hes its own on-off switch and circuit-breaker, cord holder for circuit iden 
\, ale tifications and pilot light. These dimmers can be operated from a two wire 


Inside Back Cover 
— one phase, a three wire — one phase or a four wire — three phose 
Rohm & Haas Co. O1A Mets : o-¢ power source. Standard output connectors include a terminal boord for 
solid connection, pin-jacks, parallel-blade receptacles and twist-lock recep- 
tacles. Send for Bulletin D651P to learn more about PACKAGED POWER- 

Sandee Manufacturing Co 4A STAT light dimming equipment 


PACKAGED POWERSTAT DIMMERS IDEAL 
FOR SCHOOLS, CHURCHES, LODGES, HOTELS, 
RESTAURANTS, STORES, LOUNGES & CLUBS. 
WRITE FOR DESCRIPTIVE BULLETIN TODAY 


rue SUPERIOR ELECTRIC co. SE 
al 


Bristol CONNECTICUT 


Sola Electric Co. 
Sunbeam Lighting Co. 
Superior Electric Co. 


Sylvania Electric Products, Inc. 
5081 DEMERS AVE., BRISTOL, CONNECTICUT 


Back Cever 
(_} Please send me Bulletin D651P 


F. W. Wakefield Brass Co. 
Inside Front Cover 








Westinghouse Electric Corp., 
Lamps 








Westinghouse Electric Corp., 
Lighting 
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ALBA 
HI-LITE 





In Any of 10 Distinctive Styles . . . 


the new Alba Hi-Lite will complement the architect's finest 
interiors . . . of banks, board rooms, executive offices, spe- 
cialty shops, private clubs, restaurants, or institutions. 


For beauty of simplicity bent Alba-Lite—uncluttered by 
frameworks, cleared of half the usually used stems. 


For life and punch ribbed opal Alba-Lite, comfortable surface 


brightnesses, above average lumens per watt. 
Surface or pendant, alone or in lines, 2- or 4-lamp, 
2- 4 & or 8-foot lengths, for any lamp or ballast. 
Easy to lay out. Easy to hang. Easy to maintain. 


Write for Engineering Bulletin B-12!, General Specs B-122, Indi- 
vidual Specs B-123, Performance Date B-124, Applications B-125 et seq. 


NORTHERN LIGHT 


‘ t 





SUNBEAMS NEW 
CORRIDOR AND 
STACK LIGHTS 


A 


finish. W 


Sl VBE ih! LIGHTING COMPANY 


TT? GAST 14TH PLACE « LOS ANGELES 71. CALIF 


32A 


QUIET MEANS 
QUALITY 


The ore and coil assembly of 
Ballast is made to such a high 
ellence that normal magnet: 
and then further silenced thr 
Assembly is sealed in the case 
in heat and cold resisting compo 


operation is assured 


ACME ELECTRIC CORPORATION 
298 WATER STREET CUBA, N. Y. 
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Answers to 


the RLM LABEL 


What do the initials RLM stand 
for? 


The “R" stands for Reflector, the 
L” for Lighting equipment and 
the “"M” for Manufacturers—Re- 
flector and Lighting Equipmen 


Manufacturers 


What does the RLM Label 
stand for? 


The label affixed to a lighting unit 
certihes that the reflector meets 
the minimum specification and 
performance ae og nee 
and established by the RLM Stand- 
ards Institute. 


Who sponsors the RLM Stand- 
ards Institute? 


Incorporated as a non-profit or- 
ganization, the Instituce is 
sponsored by twenty manufactur- 
ers who voluntarily elect to manu- 
facture industrial lighting equip- 
ment in accordance with RLM 
Standard Specifications 


How are RLM Standerd Speci- 
fications established? 


The RLM Technical Committee, 
with the counsel of outstanding 
illuminating engineers, continu- 
ously reviews present specifications 
and suggests improvements and 
prepares new specifications. The 
Committee's recommendations 
then are reviewed by the Board 
of Trustees and finally submitted 
to the Institute Members for 
ratification. The adoption of new 
specifications requires approval by 
at least 80% of the membership. 


How does the RLM Label 
essure conformance to RLM 
Standards? 


CAL TESTING 
TORIES, INC 


Representatives of the Electrical 
Testing Laboratories periodically 
visit the plants of all manufac- 
turers participating in the RLM 
Specification-Certification Pro- 
gram. These ETL inspectors are 
authorized to take lighting units 
right off the assembly line or out 
of stock at random and make the 
required tests. They may also ob- 
tain test samples direct from dis- 
tributors’ stocks in order to check 
contormance tO RLM minimum 
standards 


Who are the Electrical Testing 
Laboratories? 


Electrical Testing Laboratories, 
Inc., 2 East End Ave., New York 
21, N. Y., is an independent test- 
ing organization which has con- 
spicuously served industry for over 
50 years. With this impartial and 
scientuhic organization rests the 
sole eugene of determining 
whether or not an industrial light- 
ing unit measures up to every 
individual quality standard that 
qualifies ic to bear the RLM Label. 


Whet are the 4 Basic Tests 
made by Electrical Testing 
Leboratories? 


(1) Quality of reflecting surface, 
(2) Reflection factor, (3) Shielding 
angle and reflector dimensions, and 
(4) Photometric test for light 
distribution and efficiency 


) 


A 


() 


4 


A 


In addition to design and con- 
struction features that meet 
certain minimum standards, 
what else does the RLM Label 
assure the buyer? 


It provides the buyer with a war- 
ranty of uniform quality. In 
addition to the paiedicel inspec- 
tions and tests made by the 
Electrical Testing Laboratories, the 
manufacturer warrants that every 
unit shipped by him meets the 
published specifications of the 
Institute 


How many different types and 
sizes of RLM Units are there? 


There are 18 basic types of RLM 
Units and 35 different sizes made 
by one or more of the 20 member- 
manutacturers At present there is 
available a total of over 250 differ- 
ent makes and types of units which 
either bear the RLM Label or are 
on submittal for testing and cer- 
tification at Electrical Testing 
Laboratories 


How may | obtain free copies 
of all existing RLM Specifica- 
tions and a check list of RLM- 
Member Manufacturers? 


Send for the 44-page RLM Speci- 
fications Booklet and the new 
RLM Bulletin 1050. Write RLM 
Standards Institute, Suite 823, 
326 W. Madison St., Chicago 6, 
Ill. Your copies will be mailed gladly 
without cost or obligation. 


REM STAN DAROSWINSTITUTE 





A valuable, non-technical 
treatise prepared by Sylvania 


in conjunction with F , 
leading color analysts | SPECIAL 


Here is one of the most complete and fascinating books on color and 
lighting ever printed. 

Written in layman's language it explains inter-relation of light and 
color. Enables you to predict how colors will appear under different light 
sources. Covers such subjects as Reflection and Absorption . . . Comple- 
mentary colors...Color temperature ...How we see color. 

Shows actual color values best suited to each of Sylvania’s 7 different 
white-tone fluorescent tubes. 

It explains color fatigue, color systems, color harmony and much 
other information of importance to architects, lighting men, and interior 
decorators. 

You'll agree this book is really an outstanding value. But, the supply 
is limited. Don’t miss this offer! Mail the coupon and 50¢ for your 
copy NOW! 


¥ SYLVANIA 


FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT 
BULBS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PROD- 
UCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS; TELEVISION SETS 





